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No.  2655. 
Marks,  i%^«jj 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


I 


Applied  loads. 

Elongation 
por  inch. 

SacoeMive 
elongatiun 
per  inch. 

Permanent 
eet. 

Sucoesaive 

permanent 

set. 

Inch. 
0. 

KemarkB. 

ToUL 

Poundi. 
250 
1.250 
2.500 
3.750 
5,000 
6,250 
7,500 
7,750 
8,000 
8^250 
8,500 
8.750 
9,000 
9.250 
9.500 
9.750 
10.000 
10.250 
10,500 
10.750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
13,000 
13,600 
14.000 
14.500 
15,000 
15,500 
16,000 
16,500 
17.000 
17.500 
18.000 
18.  {WO 
10,000 
19,500 
20.000 
20,500 
21,000.,. 
21, 010 

Per  BQuare 
inch. 

Pounds. 
1,000 
5.000 
10.000 
15,000 
20.000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40.000 
41.000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
.')2.000 
54.000 
56, 000 
58,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70.000 
r2.  000 
74,0O(» 
76.000 
78,000 
80.  000 
82.000 
.....84.000 
84,040 

Inch. 
0. 

.000200 
.000400 
.000600 
.000767 
.000900 
.001200 
.001267 
.001367 
.001433 
.001667 
.001800 
.002033 
.002333 
.002767 
.003167 
.003833 
.004500 
.  005167 
.005833 
.006667 
.007333 
.008200 
.009100 
.010000 
.010833 
. 011733 
. 013733 
.  015567 
. 017867 
.020000 
.022500 
. 025167 
.028000 
.031067 
.034667 
.  0'J8:i33 
.0433 
.0500 
.0567 
.0633 
.0733 
.00:0 
.1333 
.1433 

Inch. 
0. 

.000200 
.000200 
.000200 
.000167 
.000133 
.000300 
.000067 
.000100 
.000066 
.000234 
.000133 
.000233 
.000300 
.000434 
.000400 
.000666 
.000667 
.000667 
.000666 
.000834 
.000666 
.000867 
.000900 
.000900 
.000833 
.000900 
.002000 
.001834 
.002300 
.002133 
.002500 
.002667 
.002833 
.003067 
.003600 
.003666 
.004967 
.0067 
.0067 
.0066 
.0100 
.0200 
.0400 
.0100 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

.000167 

Initial  load. 
Elastic  limit. 

.000167 

.000600 

.000433 



Tensile  strength. 



General  summary, 

•'II.. I 

iGDfi«ilBStn*nRthp<Tsqn»miorliof  orisiniil  H«ctiun pounds..      84.040 

KUftin*'  limit,  4«Drsuaart)  inch  of  ori;;ixial  soctiun do...      30.000 

4';ioMirHtion]M»riu('li  after  rupture inch..      0.  UKK) 

(ClfiiUrttion  pur  inch  uu(lc(  Htrain.at  nhMtio  limit do...    .00120J 

U<xliictiou  in  diametcM'  at  point  of  rupture <lo. ..         .  104 

Httd/^gUon  in  area  aft«r  rupture,  per  centum  of  original  section 3:i.5 

V^itiaii>o€JV»|lltite  *hi«,H  ►».'*-.. J  inch  from  neck 

Ohamctpr  of  1  broken  surface. granular;  dull  spot  at  circumference 

Elongation  of  iuchsectious , ".14,  ".15,  ".28* 


REPORT 


OF  THB 


TESTS  OF  METALS 


AND 


OTHER  MATERIALS 


FOR 


INDUSTRIAL  PURPOSES 


MADE  WITH  TUK 


UNITED  STATES  TESTING  MACHINE  AT  WATERTOWN  ARSENAL, 

MASSACHUSETTS, 


DURING 


THB  YBAE  ENDED  JUNE  30,  1886. 


IN   TWO   PARTS. 
PART  II. 


WASHINGTON: 

GOVERNMENT  PRINTING  OFFIOB. 

1889. 


^-f^3 

^    LIBRARY       ^ 

or   THE 

UUNO  ST/VNFORO  JUNIOR 
^     UNIVERSITY.      / 

1  1«H 

York  to  Liv- 


off     COA«V 

.  rompi  iulp- 

HOkJUJ     fc*ifl.      Oft 
Wliemt  £ 


e«iief-»l    it«rBli]iiidU«^ 
CtRAllf  BAGS'— StULdvd  C^lcuttu*  6M«.     Loc&l 

QUlCK-SItVEH— QuoUU«  mt   140    60^41    00  1 

LEAD— Ptfe  49ii®4Ho  1>  ft;H*|-,  a^ci   pipe,  eUci 


t 


Si    9    d 

bfl  lOVtd 

8*  10l4d 
&*  I0>id 


NAll^^— CtirlDmd   In 


lc«:    WtT«.  i3  30 


SUGAR— Nc^i   rf.<\j.   price*    Ccjf    qol  ]4r«A   tb*a   25 
Xj-mhrd  aug  Powdered.  JMc  >  lii   Pm  GrjuiuIaUd 

Jn  t»bJt;  100  bb]  iwra.  .i^c  lest. 

Rec#lptm    of    FrodciQe. 

Tbe  recelpu  of  fbtcrJor  produce  for  lh«  34  boqn 
tndtKs  l:;  M.  juisrdi?  were  tt  foUowt: 


FOR 


Sliishf^fmerBrat;  Ei 
M  Ytl*ft:  J£  R  Bittti 
tiielo  &  Cq^  Br»j  %nb 

Wtllfftma^  Plinoud  ft 
EjtftiatDen  fiUDdai-d 
F  Bfflwerjf  Co;  ^iPI* 
EJBoweQ;  TUlnm 
J  ^TaguerUfffCo. 
Son  ft  Co;  A  U  Tucj 
'  LDcl:  ^ItinUDftou,  I> 

Nedeman  ft  Coi,  G( 
Viuol  ^  iUtffi-;  1, 
'urtoD,  Teller  ft  Cv 
>  1,  D^ncroH  A  Coi 
iftlu  Tea  Co:  Dn  Bt 
i  KatlBti  ft  Co;  Ki 
to.  H-ilalii  Mff  Co 
4dI  ft  tJo;  {^uUct  f^^~ 
*n    A  Coi     li  1-  Q 

Per  BDilp  LucJlei-, 

CRESCEKTCIT 

bcr,  to  M  AbakftA, 

4  bijsr^  woaL  1  e^ii 

lit' ft,  ft  pkw*  Eifd<.i 

PUBTHABPO^ 

Frotti  Bocit  Rt'lijj 


10-INCH  STEEL  B.  L.  RIFLE  NO.  1. 


n.  Ex.  31- 


-03 


9!)3 


20  ''K52eeZJ5.J..  Hi/Ze^  JTo.J^. 


K^icA:!^ 


^~^oec7t-e7i^ 


H  Ex  .?^./..  49  2 
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8PECIMEVS  FROM  WHTTWOBTH  STEEL  JACKET  FOB  10  INCH  STEEL 

B.  L.  BIFLE  VO.  1. 

No.  2652. 
Marks,  15B.J 

Diameter,  ''.664. 

Sectional  area,  .25  sqaare  loch. 


Applied  Io«fd«. 


TotaL 


Pounds. 
2aO 
1.250 
2,500 
3.750 
5.000 
6,250 
7.500 
8.750 
9.000 
9.250 
9,500 
9.750 
10.000 
10,250 
10.500 
10.750 
11.000 
11.250 
11.500 
11.750 
12.000 
12.250 
12.500 
12,750 
13.000 
13.250 
13.500 
13,750 
14,000 
14.250 
14,500 
14.750 
19i,000 
15,500 
1«.000 
16,500 
17,000 
17,500 
10,000 
18,500 
19.000 
19,500 
20.000 
20.500 
21,000 
21.500 
22,000 
23,500 
23,000 
23,500 
23,610 


Per  Muaro 
incn. 


Pounds. 
1,000 
5^000 
10.000 
15,000 
20.000 
25,000 
30.000 
35,000 
36.000 
37.000 
38.000 
30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46.000 
47,000 
48,000 
40,000 
50.000 
51,000 
52,000 
53.000 
64,000 
65,000 
58,000 
57,000 
56,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
04,000 
94.560 


Elongation 
per  inch. 


Ineh. 
0. 

.000167 
.000333 
.000433 
.000033 
.000707 
.000067 
.001167 
.001233 
.001267 
.0013.33 
.001367 
.001500 
.001600 
.001667 
.001767 
.001000 
.002033 
.002267 
.002500 
.002033 
.003300 
.004167 
.004500 
.005267 
.005033 


.007667 

.008433 

.009333 

.010033 

.010833 

.011767 

.013500 

.  015500 

.017333 

.010400 

.021667 

.023067 

.026500 

.029167 

.032333 

.035333 

.0400 

.0433 

.0500 

.0567 

.Win 

.0733 

.1000 

.1233 


Succnmive 
elongation 
per  inch. 


Inch. 
0. 

.000167 
.000166 
.000100 
.000200 
.000134 
.000200 
.000200 
.000006 
.000034 
.000066 

.oooo:t4 

.000133 

.000100 

.000067 

.000100 

.000133 

.000133 

.000234 

.000234) 

.000433 

.000367 

.000867 

.000333 

.000767 

.000666 

.000900 

.000834 

.000766 

.000900 

.000700 

.000800 

.000034, 

.001733 

.002000 

.0018.33 

.002067 

.002267 

.002300 

.  002583 

.002667 

.003166 

.003000 

.004667 

.00.33 

.0067 

.0067 

.0100 

.0066 

.0-267 

.0233 


Permanent 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Socoeiuiive 

permanent 

set. 


Inch. 


RcmarkB. 


Initial  loail. 


Elftfttic  limit. 


TenBile  atron;rth. 


General  summary. 

Teimfle strength  per  Hqaare  incn  of  oripnal  nection ponnds..      04,560 

Slaatie  limit  per  aqnare  inch  of  original  section  (not  well  deflni^) do . . .      30,  OOU 

EloofEatioD  per  inch  after  mptnre inch..      0.  l'J3:t 

Klongation  per  inch  ander  strain  atelaetio  limit do...    .001367 

Kediictionin  diameter  at  point  of  rupture do...         .0.54 

Kednction  in  area  after  rapture,  per  centum  of  ori);inal  section. 18.3 

Position  of  niptiire ".35  from  ni^clc 

(character  of  brolcen  snrfacre  , gmuular 

EloDgstion  of  inch  sectionH ".17*,  ".08,  ".12 
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No.  2C53. 


Diameter,  ".604. 

Sectional  area,  .25  square  iiicli. 


AppliodloadA. 

EloniCHtion 
pi>r  inch. 

SnccAfwiTn 
nlon  cation 
por  inch. 

PiMTnancnt 
sot. 

.Sncr<>fiaivo 
pnmianoni 

HOt. 

Inch. 
0. 

Uomarkff. 

Tnral 

Pmmds. 
250 
1, 250 
2,500 
3,750 
5,000 
6,250 
7,500 
a  750 
9,00D 
9.250 
9.500 
0,750 
10,000 
10,  250 
10,500 
10, 7.'»0 
11,000 
11,250 
11,600 
11.750 
12,000 
12,2ji0 
12,500 
12,750 
13. 000 
13,2.'i0 
13,500 
1.1, 750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,500 
16,000 
16,!»00 
17, 000 
17,500 
18,  (HiO 
1H,5<mJ 
19,000 
19,500 
20.000 
20,500 
21.000 
21,600 
22.000 
22,500 
22,810 

PerfMinaro 
inch. 

Pounds. 
1,000 
5,000 
10,000 
16.000 
do,  000 
26.000 
30,000 
36,000 
36,000 
87.000 
38.000 
30,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
60,000- 
61,000 
62.000 
58,000 
64,000 
66,000 

58.000 
60,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
H2,000 
84,000 
86,000 
88,000 
90.000 
91,240 

Inch. 
0. 

.000167 
.000400 
.000600 
.000767 
.000967 
.001167 
.001338 
.001367 
.001400 
.001433 
.001467 
.001533 
.001667 
.001667 
.001733 
.001767 
.001833 
.001967 
.002033 
.002133 

.002433 

.002633 

.003000 

.003683 

.004433 

.006332 

.006400 

.007400 

.008400 

.009433 

.010667 

.012733 

.014900 

.  017067 

.019400 

.021733 

.024833 

.027667 

.0300 

.0383 

.0367 

.0400 

,0467 

.0633 

.0667 

.0767 

.1067 

huh, 
0. 
.000167 
.000233 
.000200 
.000167 
.000200 
.000200 
.000166 
.0(i0034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000100 
.000066 
.000034 
.000066 
.000184 
.000066 
.000100 
.000100 
.000200 
.000200 
.000367 
.000633 
.000800 
.000900 
.OOIOOT 
.001000 
.001000 
.001033 
.001234 
.002066 
.002167 
.002167 
.  002383 
.002333 
.003100 
.002834 
.002333 
.0033 
.0034 
.0033 
.0067 
.0066 
.0034 
.0100 
.0300 

Inch. 
0. 
0. 
0. 
0, 
0. 
0. 
0. 

Inllinllnad. 
Rlantfc  limit 

.000700 

.000700 

Tonnilo  Rtrflnuth. 

General  nummary, 

Tonnilo  Rtran)^  per  sqaare  inch  of  oricinal  nectioD poandB. .      91, 240 

Elastic  limit  por  scinare  inch  of  ori j^nal aootion  (approximatti) do . . .      45, 000 

Klonfcation  per  inoh  after  mptnro inch..      0. 1800 

Elonpbtion  por  inch  nnder  ntrain  at  oliwtic  liniit do...     .001833 

liodiiction  in  diamot«r  at  point  of  riiptiiro do...         .  154 

lloduction  in  aroa after  ruptnro,  )>o.r  Mmtnm  of  orifi^inal noction 47.2 

Position  of  niptnro ".65  from  neck 

Character  of  broken  nurface .'. «ilky 

Slon{;ation  of  inch  BoctiouB ".14,  ".SO*,  ".10 
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OUT 


No.  2CX54. 
Marks,  i\hi 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


AppUed  loads. 

1 





£luD;;Mtiou 

ToUL 

Persqaare 
iDob. 

pot-  iucli. 

Pounds. 

Pottnds. 

Inch. 

250 

1,000 

0. 

1,250 

5,000 

.000200 

2,500 

10,000 

.000400 

3,750 

16,000 

.000567 

&.000 

20,000 

.000700 

6^250 

26.000 

.000000 

7,500 

30,000 

.001067 

7.750 

31,000 

.001133 

8.000 

32.000 

.001167 

8.250 

33,000 

.001200 

8.500 

34.000 

.001267 

8.750 

35.000 

.0011)00 

9.000 

30.000 

.001600 

9.250 

37.000 

.001700 

9.500 

3H,000 

.001800 

9,750 

30.000 

.002000 

lu.ooo 

40.000 

.U02333 

10,250 

41,000 

.002667 

10,500 

42.000 

10,750 

43,U00 

.004067 

11.000 

44,000 

.004703 

11.250 

45.000 

.006367 

11,500 

4C,000 

.006167 

11,750 

47.000 

.007067 

12.000 

48.000 

. 008167 

12,250 

49,0UO 

.000067 

12.500 

50,000 

.000833 

13.000 

52.000 

.011500 

13,500 

54,000 

. 013667 

14.000 

56.000 

.015400 

14.500 

68,000 

.017500 

15.000 

60.000 

.019700 

IS.  500 

62,000 

.022333 

16.000 

64,000 

.025000 

ie,500 

66.000 

.027667 

17.000 

68.000 

.030667 

17.500 

70.000 

.034067 

IK,  000 

72,000 

.038333 

18,500 

74,000 

.0433 

19.000 

76.000 

.O.-KH) 

10.500 

78,000 

.0507 

2«,000 

80,0(10 

.0633 

20,500 

K2,000 

.0700 

2I.0OO 

8t.000 

.  09.33 

21,300 

85.440 

.1367 

SuccoMivv 
oloujratiou 
IMir Inch. 

Inch. 
0. 

.000200 
.000200 
.000167 
.000133 
.000200 
.000167 
.000066 

Porniauvut 
Iiieh.     . 

a 

.000033 
.OOOq^ 
.000033 
.000033 
.000067 
.000067 

StiucoMivv  1 
uoruiuiieut , 

iMh,          1 

0. 

.000033 
0. 
0. 
0. 

.000034 
0. 

.000034 

.0000:i3 

.000067 

.000233 
.000100 

.000267 

.000200 

.000100 

.000100 

.000200 

.000333 

.000334 

.000700 

.000700 

.000666 

.000634 

.000800 

.000900 

.001100 

.000900 

.000766 

.001667 

.002167 

.001733 

.  002100 

.002200 

.  002633 

, 

.002667 

.002667 

.003000 

.003400 

.004266 

.001967 

'   .0067 

.OWW 

.0066 

.0067 

.0233 

.0434 

lU)iuarkH. 


luUial  luatl. 


KloMtic  limit. 


TuuMili*  BtruDgtb. 


General  summary, 

.ToDAilo  Airen^th  por  sqiiam  iocb  of  origitinl  Hrctiuu pouuds . .      85, 440 

Kustic  limit  per  square  inch  of  i>ri)(iual  iM'ctiuu do. ..      34,000 

Kk»oj;ation  por  inch  aft«r  ro put nt incb..      0.  lMi7 

EIonicatloD  per  inch  un(l«>r  Hindu  at  elaiitiu  limit do  -.    .uor.»>7 

KwluotJon  in  diainoU^r  at  poiut  uf  ruptiiro do...         .104 

Bmluotioo  in  area  after  rupturo,  per  coutuiu  of  ori^iual  hocUoo .'i3  5 

Pomtioa  of  rapture 1".50  from  um-k 

Character  of  broken  surface granubkr ;  dull  eccunttir.  M|H>t 

JDooKation  of  inch  wciiona ".12,  ".26*,  ".12 


'  / 


^•v 


lO'^KyieelJB.JL.  Hz/^JTo.JL. 
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SPECntEHS  FBOM  WUITWOBTH  STEEL  JACKET  FOB  10-IHCH  STEEL 

E  L.  BIFLE  HO.  1. 

No.  2652. 
Marks,  1^  5;  f 
Diameter,  ^'.564. 
Sectionskl  area,  .25  square  iach. 


Applied  loftdA. 

Elonfration 
per  incli. 

Succensive 
eloDgHtion 
per  iDch. 

Permanent 
set. 

Saoceeslve 

permanent 

aet. 

Rcmarka. 

Total. 

Per  eqnaro 
inch. 

Paundg. 

250 

1,250 

2,500 

3,750 

5.000 

6.250 

7,500 

8.750 

9,000 

9,250 

9.500 

9.750 

10.000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12.250 

12.500 

12,750 

13.000 

13,250 

13.500 

13.750 

14,000 

14^250 

14.500 

14.750 

19^000 

15.506 

16,000 

16.600 

17.000 

17,500 

18,000 

18,500 

19,000 

19.500 

20,000 

20.500 

21,000 

21,500 

2^000 

22,500 

23.000 

23.500 

23,640 

Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
36.000 
37.000 
38.000 
39.000 
40,000 
41,000 
42.000 
43,000 
44,000 
46.000 
46.000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53.000 
64,000 
55,000 
56,000 
57,000 
58,000 
50.000 
60,000 
62,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74.000 
76.000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94,000 
94,560 

Ineh.' 
0. 

.000167 
.000333 
!000433 
.000633 
.000767 
.000967 
.001167 
.001233 
.  001267 
.  0013.33 
.001367 
.001500 
.001600 
.001667 
.001767 
.001900 
.002033 
.002267 
.002500 
.002933 
.003300 
.004167 
.004500 
.005267 
.003933 
.006833 
.007687 
.008433 
.009333 
.010033 
.010833 
.011767 
.ti3SO0 
.015500 
.017333 
.019400 
.021667 
.023967 
.026500 
.029167 
.032333 
. 035333 
.0400 
.0433 
.0500 
,05ffl 
.0667 
.0733 
.1000 
.1233 

Inch. 
0. 

.000167 

.000166 

.000100 

.000200 

.0U0134 

.000300 

.000200 

.000066 

.000034 

.000006 

.000034 

.000133 

.000100 

.000067 

.000100 

.000133 

.000133 

.000234 

.00023a 

.000433 

.000367 

.000867 

.000333 

.000767 

.000666 

.000900 

.000834 

.000766 

.000900 

.000700 

.000800 

.000934. 

.001733 

.002000 

.001833 

.002067 

.002267 

.002300 

.002533 

.002667 

.003166 

.003000 

.004667 

.0033 

.0067 

.0067 

.0100 

.0006 

.0267 

.0233 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaAtio  limit. 

Tensile  atren^h. 

General  summary. 

Tensile stivngtb  per  iiqaare  men  of  ori^nal  Hection ponndii..      94..'i00 

Slaatic  limit  per  aqoare  inch  of  original  aection  (not  well  defined) do . . .      39.  Oou 

Elongation  per  inch  after  mptnre inch..      0.  rj.3:i 

Klonjcation  per  inch  under  Btnun  atolAatio  limit. do...     .001367 

Reduction  in  diameter  at  point  of  niptnre do...         .054 

Kedofttion  in  area  after  rnpture,  per  centum  of  orij^inal  section 18. 3 

Position  of  rupture ".35  from  n»»ck 

(Character  of  broken  Hurface  , grauultir 

Sloofsation  of  inch  tiectionrt ".17*.  ".08,  ".12 
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TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 


No.  2C53. 


innrKH,  bt.o 


Diameter,  ".564. 

Sectional  area,  .25  Bquare  inch. 


Appliod  loadii. 

Elon/ration 
per  inch. 

Sncc<MAivn 
nlonpation 
por  inch. 

Pormancnt 
Hot. 

Sneer  aaivo 
pcmi.anon( 

M«t. 

Uoinarkn. 

Total. 

Per  square 
inch. 

Poundt. 
250 
l,2.'iO 
2.500 
3,750 
5,000 
6.250 
7,500 

9,0OD 
9.250 
9,500 
0,760 
10.000 
10,  250 
^..^iOO 
10, 750 
11,000 
11,250 
11,500 
11,750 

12,  (KM) 
12.250 
12,500 
12,750 
13,000 
13,2,'iO 

13,  500 
13, 750 
14,000 

14,  250 
14,500 
14, 750 

15,  000 
15,  .%0 
16,000 
16,500 
17,01)0 
17,500 
18,0(>0 
1K,500 
19,01)0 
10, 500 
20.000 
20,600 
21.000 
21,  600 
22,000 
22,500 
22,810 

Pound*. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
36,000 
87.000 
88.000 
30,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45, 000 
4«,000 
47.000 
48.000 
49,000 
60,000' 
51,000 
62,000 
53,000 
54,000 
55,000 

57,  WO 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
T2,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
80,000 
88,000 
90.000 
91,240 

Inch. 
0. 

.000167 
.000400 
.000600 
.000767 
.000967 
.001167 
.001338 
.001367 
.001400 
.001433 
.001467 
.001533 
.001667 
.001667 
.  001733 
. 001767 
.001833 
.001967 
.002033 
.002133 

.002433 

.002633 

.003000 

.003633 

.004433 

.005332 

.006400 

.007400 

.008400 

.009433 

.010667 

.012';33 

.014000 

.017067 

.019400 

.021733 

.024833 

.027667 

.0300 

.0333 

.0367 

.0400 

.0467 

.0633 

.0667 

.0767 

.1067 

Inch. 
0. 

.000107 
.900233 
.000200 
.000167 
.000200 
.000200 
.000166 
.000034 
.000033 
.000033 
.000034 
.000066 
.000034 
.000100 
.000066 
.000034 
.000066 
.000134 
.000066 
.000100 
.000100 
.000200 
.000200 
.000867 

.000800 

.000900 

.001067 

.001000 

.001000 

.001033 

.001234 

.002066 

.002167 

.  002167 

.002333 

.002333 

.003100 

.002834 

.002333 

.0033 

.0034 

.0033 

.0067 

.0066 

.0034 

.0100 

.0300 

Inch. 
0. 
0. 
0. 
0. 

0. 
0. 
0. 

Inth. 
0. 

Initial  load. 
Rlnftiic  limit. 

Tcnsilo  atrtmisth. 

.000700 

.000700 

General  tummary, 

Teniiilo  strength  pemquare  inch  of  original  section ponnds..      91,240 

Kla«tic  limit  por  sqnare  inch  of  oripnal  section  (approximate) do . . .      45, 000 

Elongation  per  inch  after  ruptnre inch..      0. 1800 

Klongation  por  inch  nnder  strain  at  elastic  limit do...     .001833 

]le<tiiction  in  diameter  at  point  of  rupture do. . .         .154 

Uetlnction  in  area  after  raptnre,  per  ventam  of  orl|rina1  section 47.2 

I'ositimi  of  mptnre - ".05  from  neck 

Character  of  broken  surface '. silky 

Elongation  of  inch  aoctiona M4,  ".SO*,  'MO 


TESTS    OF    IKON,    STEEL,    AND    OTllEU    MATERIALS.  OUT 

No.  2C54. 
Marks,  i%^'^ 
Diameter, ' '.5G4. 
Sectional  area,  .25  square  iucb. 


Applied  looda. 
ToUL 


Pounds. 

250 
1,250 
2,500 
3.750 
S.000 
e,2S0 
7.500 
7.750 
8,000 
8,250 
8,500 
8,750 
9.0U0 
9.250 
9.500 
9.750 
10,  QUO 
10,250 
10.500 
10.750 
11,000 
11.250 
11,500 
11,750 
12,000 

ia;250 

12.500 
13,000 
13.500 
14,0U0 
14.500 
15.000 
15.500 
16.U00 
16,500 
17.000 
17.500 
18.000 
1H.500 
19.000 
19.500 
2l».000 
20.500 
21,000 
21.300 


£Ion«;ation 
Persquare     F«riuch. 
inoh.       I 


Suooemiive 
olougatioii 
por Iucb. 


PoundM. 

Ituh, 

Inch. 

1.000 

0. 

0. 

5,000 

.000200 

.000200 

10,000 

.000400 

.000200 

15.000 

.000567 

.000167 

20.000 

.000700 

.000133 

25,000 

.000900 

.000200 

30.000 

.001067 

.000167 

31,000 

.001133 

.000066 

32.000 

.001167 

.000034 

33.000 

.001200 

.0000:i3 

34.000 

.001267 

.000067 

35.000 

.001500 

.000233 

3S.0OO 

.001600 

.000100 

37.000 

.001700 

.000100 

3H,000 

.001800 

.000100 

39.000 

.002000 

.000200 

40.000 

.002333 

.000333 

41,00<) 

.002067 

.000334 

42,000 

.003367 

.000700 

43,000 

.004067 

.000700 

44,000 

.0047B3 

.000606 

45.000 

.005367 

.000634 

40,000 

.006167 

.000600 

47.000 

.007067 

.0OU9OO 

48,000 

.008167 

.001100 

49,000 

.009067 

.000000 

50,000 

.000833 

.000766 

52.000 

.011500 

.001667 

54.000 

.013667 

.002167 

58,000 

.015400 

.001733 

58.000 

.017500 

.  002100 

60,000 

.019700 

.002200 

62,000 

.022333 

64,000 

.025000 

.002667 

66,000 

.027667 

.00--»667 

68.000 

.030667 

.003000 

70,000 

.034067 

.003400 

72, 000 

.038333 

.004266 

74,000 

.0433 

.001967 

76,000 

.©■•oo 

•   .0067 

7H,000 

.0567 

.OOW 

8(»,0«) 

.0633 

.0(166 

ie,000 

.0700 

.0067 

81.000 

.0933 

.0233 

85,440 

.1367 

.0434 

Porniauuut 
sot. 

Inch,     . 

a 

.000033 
.000H)3 
.00003.) 
.000033 
.000067 
.000067 

periuaucut 

Inek. 
0. 

.000033 
0. 
0. 
0. 

.000034 
0. 

Ivoiiiarkti. 
luilial  load. 

KlaiiUc  liiiiit. 

.000267 

.000200 

Touaile  atreugtb. 

General  summary, 

TeiiJillo  HtreiiKtb  poraquaro  incb  of  original  Hevtiou poundH..      85,440 

l£1a0tic  limit  por  miuare  inch  of  urixiuui  M-ctiuu do...      34,  UOU 

Uoiixatioii  per  iDch  after  rap Uiri) iucb..      0.  Ibti7 

Eionjratiou  per  inch  under  Htraio  at  oloMtio  limit 1 do  ..    .00r.M»7 

Kudueiion  in  diamotor  at  point  of  rupture do...         .101 

liwlootioD  in  area  after  rupture,  per  ceu tutu  of  original  miction 33  5 

PmitioDof  rnpture 1".50  from  nwk 

Character  of  broken  surface p«nubir;  dull  eccentric  Npot 

Eloogatlon  of  inch  seotlona ".12,  ".26*.  ".12 


20'<yi:eemJ..Mfle^^o.7. 


^TtznrcKm^Xoop . 
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TESTS   OF  IRON,   STEEL,   AND  OTHER  MATERIALS.        1017 

SPBCDCBVB  FROM  WHTTWOBXH  fiTBSL  TBUHHIOH  HOOP  FOB  10- 
nrCH  STEEL  B.  L.  BIFLB  HO.  1. 

If  0.  2746. 

Marks,  "5'TH 

Diameter,  ''.664, 

Sectional  area,  .25  sqaare  inch. 


Elongation 
pwInQh. 

SaoeeaslTe 
per  bcb. 

Permanent 
set. 

permanent 

set. 

Bemarlis. 

Total. 

Peraqoare 

iVmute. 

250 

1,250 

2.500 

3,750 

8,000 

4^250 

7,500 

7,750 

8,000 

8.280 

8.500 

8;  750 

0,000 

9^250 

9;  508 

9.758 

10.000 

10.250 

10,500 

10,760 

11,000 

11,250 

11,600 

11,750 

12,000 

12,250 

12;  500 

13,000 

1^600 

14,000 

14.500 

15.000 

15.500 

18L000 

18,500 

17,000 

17,500 

18,000 

18^500 

19.000 

19.500 

20,000 

29.500 

26,740 

PottiMte. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
38,000 
37,000 
88,000 
39.U00 
40,000 
41,000 
42,000 
43,000 
44,000 
46b  000 
48,000 
47.000 
48,000 
49,000 
90.000 
52,000 
54,000 
58,000 
56,000 
80,000 
62,000 
84,000 
06,000 
88,000 
70.000 
72.000 
74,000 
78,000 
78,000 
80,000 
82,000 
82,060 

Jfidk. 
0. 

.000117 
.000233 
.000400 
.000583 
.00U783 
.000983 
.001017 
.001050 
.001100 
.001167 
.001200 
.001267 
.  001317 
.001388 
.001433 
.001533 
.001633 
.001817 
.002017 
.002267 
.002650 
.003167 
.003700 
.004500 
.005133 
.006167 
008000 
; 010067 
.012500 
.014167 
.016600 
.019U00 
.021417 
.024167 
.0283 
.0317 
.0350 
.0383 
.0450 
.0517 
.0800 
.0790 
.0060 

Ituh, 
0. 

.000117 
.000116 
.000167 
.000183 
.000200 
000200 
.000034 
.000033 
.0OU05O 
.000067 
.000033 
.000U67 
.OOOOJW 
.000066 
.OOUOoO 
.OOOIUO 
.000100 
.000184 
.000200 
.000250 
.00U383 
.000517 
.000533 
.00080(1 
.000633 
.001034 
.001883 
.002667 
.001833 
.001667 

.002500 

.003417 

.002750 

.004133 

.0034 

.0033 

.0033 

.0067 

.0067 

.0083 

.0150 

.0200 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inek. 
0. 

Initial  load. 

.000050 

.000060 

ElasUo  limit. 
Tensile  strength. 

General  eummary, 

Teaaile  Btrangth  per  aqoare  tneh  of  original  section pounds..      82,960 

Elastic  limit  per  aqnare  inch  of  origins!  sectioa do...      39,000 

BlongatiOB  per  inch  after  rapture inch..      0.1338 

EJottgstloo  per  inift  under  strain  at  elasttc  limit do...     .001433 

Redaetion  in  diameter  at  point  of  rupture. do...         -IM 

Rsdactlon  in  area  after  mptore,  per  centum  of  original  section M.^ 

PositiOB  of  rupture )  inch  fhnn  neck 

Character  of  broken  sorfhce .'....^ silky 

lof  isohsectloiui ".40*,  ".13,  ".08,  ".07,  ".06,  ".08 
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No.  2747. 

Marks,  »5'.S» 

Diameter,  ".664. 

Sectional  area,  .25  sqaare  Inch. 


BlongAUoo 
p«r  ucb. 

SaooewlTe 
eloDfeation 
per  inch. 

Permanent 
set. 

Snoeemlve 

permanent 

■et. 

Bemarka. 

Total. 

PersqaAre 

Poundt, 

1,250 
2.600 
3,750 
5.000 
6.250 
7,500 
7,750 
8.000 
8,250 
8,600 
8,730 
9,000 
9,250 
9,500 
9.750 
10.000 
10,250 
10,600 
10,760 
11,000 
11,250 
11.500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
14.000 
14,600 
16.000 
16,500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,600 
19,000 
19,600 
20,000 
20,600 
21,000 
21,360 

VitundM. 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
31.00U 
32,000 
33,000 
34,000 
85,000 
36.000 
87,000 
38,000 
80,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
53,000 
54.000 
66,000 
68,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72.000 
74.000 
76.000 
78,000 
80.000 
82,000 
84,000 
86,440 

Inch. 
0. 

.000117 
.000283 
.000450 
.000617 
.000800 
.000068 
.001000 
.001050 
.001083 
.001138 
.001150 
.001217 
.001250 
.001800 
.001833 
.001888 
.001450 
.001500 
.001600 
.001817 
.002183 
.002088 
..008167 
.004000 
.004700 
.005883 
.006750 
.007888 
.008800 
.009888 
.011667 
.014060 
.016338 
.018833 
.021838 
.024167 
.0283 
.0817 
.0360 
.0383 
.0460 
.0600 
.0600 
.0688 
.0683 
.1317 

Inch, 
0. 
.000117 
.000166 
.060167 
.000167 
.000183 
.000183 
.000017 
.000060 
.000033 

000050 
; 000017 
.000067 
!o00033 
!000060 
.000033 

000060 
.000067 

000050 
;  000100 
.000217 
.000316 
.000550 
.000484 
!o00838 
.000700 
.001133 
.000917 
.001083 
.000067 
.001033 
.001834 
.002383 
.002283 

.'002600 

.002834 

.004133 

.0084 

.0083 

.0083 

.0067 

.0050 

.0100 

.0083 

.0200 

.0434 

Ineh. 
0. 
0. 
0, 
0. 
0. 
0. 
0. 

IfUik. 

0. 

Initial  load. 
Blastle  limit. 

Tensile  strength. 

.000017 

.000017 

General  suwimarjf. 

Tensile  strength  per  square  inch  of  orifcinal  section poands..     85.440 

Blastle  limit  per  square  inch  of  original  section do...     42,000 

Blongation  per  inch  after  mptare ineh..     a  1788 

Blongation  per  inch  under  strain  at  elastic  limit do...    .001500 

RedncUon  in  diameter  at  point  of  rapture do  ..         .204 

Redaction  in  area  after  rapture,  per  oentam  of  original  seclion 59.8 

Position  of  rupture 2^^.10  from  neok 

Character  of  broken  surface silky 

lof  iaohseotloiis ".09, ".4r, ".17, 'MI,  ".14, ".11 


TESTS   OF   IRON,   STEEL,    AND   OTHER   MATERIALS.       1019 

No.  2748. 

Marks,  w^^JH 

Diameter,  '^564. 

Sectional  area,  .50  sqaare  inch. 


p6rliich. 

SnocMsWe 
perlnob. 

Permanent 
■et 

Saoceaslve 

permanent 

set. 

Remarks. 

ToUl. 

PerMnure 

PlMMUlf. 

250 

1,250 

2.500 

3,750 

5^0uO 

6.260 

7.500 

7.750 

8,000 

8,250 

8,500 

8,750 

9,000 

9.250 

9.500 

9,750 

10,000 

10,250 

16.500 

10.750 

11,000 

11,250 

11,500 

11.750 

12.000 

12,280 

12.500 

13.000 

12,800 

14.000 

14,500 

15^000 

15.500 

16.000 

16.500 

17,900 

17,500 

18,000 

18,500 

19,009 

19.500 

19.880 

Pmtnd$, 
1,000 
5,000 
10,000 
15^000 
20,000 
25,000 
30,000 
31,000 
32,000  ' 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,069 
48^000 
49,000 
50,000 
68,000 
54.000 
66.000 
58,000 
OO^OOO 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
78,000 
79,520 

InOL 
0. 

.000150 
.000817 
.000488 
.0006S0 
.000817 
.001050 
.001100 
.001167 
.001217 
.001283 
.001338 
.001500 
.001688 
.001833 
.002167 
.002700 
.003133 
.003883 
.004583 
.005417 
.00626? 
.007188 
.008267 
.009517 
.010417 
.011417 
.013717 
.015917 
.018583 
.021167 
.024250 
.0283 
.0317 
.0350 
.0383 
.0467 
.0538 
.0617 
.0717 
.0917 
.1367 

Inch, 
0. 

.000150 
.000167 
.000166 
.000167 
.000167 
.000283 
.000050 
.000067 
.000059 
.000006 

;000067 

.000133 

.000200 

.000334 

.000538 

.000483 

.000750 

.000700 

.000834 

.000850 

.000916 

.001084 

.001260 

.000900 

.001000 

.002300 

.002200 

.002666 

.002584 

.003083 

.004060 

.0034 

.0033 

.0033 

.0084 

.0066 

.0084 

.0100 

.0200 

.0450 

JiMfc. 

0. 

Inek. 
0. 

Initial  load. 
Elaatio  limit. 

Tensile  strength. 

.000083 

.000083 

.000183 

.000100 

•■••■•■••«■ 

General  tummarg, 

Tinetle  acreofrth  per  square  ineh  of  original  seetion pounds..     79,520 

Klastie limit  per  sonare  inch  of  origlnslseotion do...      35,000 

IsUoBgation  per  inon  after  rapture inch..     0. 1833 

KJongatkHi  per  inch  under  strain  at  elastlo  limit do...    .001338 

Kednetioa  in  diameter  at  point  of  rupture do...         .194 

Keduetloa  in  area  after  rupture,  per  oentnm  of  original  section 67.0 

Position  of  rupture finoh  from  neck 

l^harsoterof  broken  surihoe ^ silky 

IBiwgatian  of  inch  sections ".43*.  ".16^  ".15, 'M8, 'Ml,  ".18 


1020  TESTS  OP  IBON,  STEEL,  AND  OTHER  MATERIALS. 

So.  2749. 
Marks,  "^^^ 
Diameter,  ".6M. 
Sectional  area,  .25  sqaare  inch. 


^jss:- 

donfiratUm 
^r  inch. 

PenBaaeat 
•et. 

SaoMflaive 
permanaot 

ML 

Remarks. 

Total. 

Pemanare 

260* 

1.260 

2,600 

S750 

5.000 

6.250 

7.600 

7.750 

8.000 

8.250 

8,500 

8,750 

0,000 

0,250 

0.500 

0,750 

10,000 

10.250 

10,500 

10.760 

11,000 

11,250 

11.500 

11.750 

12,000 

12,250 

12.600 

12.750 

18.000 

13,250 

13,500 

18.750 

14,000 

14,500 

15.000 

15.500 

16.000 

16.500 

17.000 

17.500 

18.000 

18,500 

10.000 

10.500 

20.000 

20.500 

20,080 

Poumdt, 
1.000 
5,0GO 
10.000 
15^000 
20.000 
25.000 
80,000 
31.000 
82.000 
88.000 
84,000 
35.000 
86.000 
87.000 
88.000 
80.000 
40.000 
41,000 
42.000 
43.000 
44.000 
45,000 
46.000 
47,000 
48,000 
40.000 
50.000 
51.000 
52,000 
68,000 
54.000 
56,000 
66,000 
68,000 
60,000 
62,000 
64.000 
66,000 
68.000 
70.000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
83.030 

IfUk, 

0. 
.000117 
.000288 
.000450 

.000617 
.000788 
.000067 
.001000 
.001038 
.001067 
.001117 
.001167 
.001188 
.001217 
.001267 
.001800 
.001388 
.001867 
.001417 
.001460 
.001560 
.002283 
.003500 
.004188 
.005750 
.007167 
.000750 
.011167 
.011838 
.012167 
.018167 
.014167 

.oi&aoo 

.017500 

.'022500 

.026000 

.0288 

.0317 

.0350 

.0383 

.0450 

.0500 

.0567 

.0667 

.0833 

.1367 

0. 

.000117 
.000166 
.000167 
.000167 
.000166 
.000164 
.000033 
.^00033 
!  000034 
.000050 
.000060 
.000016 
.000034 
.000050 
.000083 
.000083 
000034 
.000050 
.000083 
.000100 
.000683 
.001267 
.000683 
.000567 
.001417 
.002583 
.001417 
.000666 
.000334 
.001000 
.001000 
.001033 
.002300 
.002500 
.002500 
.002600 
.0033 
.0034 
.0033 
.0033 
.0067 
.0050 
.0067 
.0100 
.0166 
.0434 

Jim*. 
0. 
0. 
0. 
a 
0. 
0. 
0. 

IfUth, 

0. 

Iiiltlalload. 
Elastte  Umli. 

TensUastroDctlL 

a 

Oeneral  9ummarif. 

ToBtlleatraDietbiMraqaaraiiiehoforicliialsMtloB ponnda..     83,020 

Blaatfellailt  per  aqaare  inch  of  original  teotlon do...     48.000 

BloBgatioD  per  inch  after  raptore inch..      0.1750 

EioagatSon  per  inch  under  atrmin  at  elaetic  Hmit do...    .001460 

BedootioB  in  diameter  at  point  of  roptare do...         .104 

Redaction  in  area  after  mptare,  per  centnm  of  original  aection 57.0 

Poaitian  of  mptnre P'.OO  firom  neck 

Character  of  broken  anrfaee silky 

Blo&gatioa  of  inch  sections ",18,  ".44*,  ".16,  ".U,  ".10,  ".12 


STEEL  SPECIMENS  FROM  HOOPS 


FOR 


lO-LNTOH  STEEL  B.  L.  RIFLE  NO.  1. 


mi 


'  -.  \i 


*■   I 


lO'' tyf^ZJB.X.TUV'l^  ^TTb.Z 


_Sboj?  t^^ 


''Ex'^-/-..49  2 


TESTS  OF  IBON,   STEEL,    AND   OTHEH  MATERIALS.         1023 

STEEL  SPSCHaHS  FBOK  HOOPS  FOB  lO^IECH  STEEL  B.  L  BIFLE 

HO.  1. 

No.  267& 
Marks,  ^^^^ 
Diameter,'  "Mi.  . 
Sectional  area,  .26  sqaare  inch. 


!      Applied  UMds. 

peruicb. 

SaoeoMiTe 
per1£«li. 

Permanent 
•et. 

SaooeMlve 

Kemarks. 

ToUL 

^j^T' 

POMfUft. 

250 

1,260 

2,500 

3,750 

5,000 

8.290 

7,500 

8,760 

10,000 

11,250 

12,500 

'    12,750 

1    13.000 

>    13.250 

13.500 

Povndt. 
1,000 

6;  000 

10,000 
15,000 
20,000 
25^000 
30,000 
35^000 
40,000 
45,000 
60,000 
61.000 
62,000 
68,000 
54.000 
56.000 
68,000 
87,000 
58,800 
60.000 
80^000 
83,000 
84,800 
88,000 
88,000 
70,000 
72,000 
74.000 
78,000 
78,800 
80,000 
83;  000 
84,000 
86.000 
88;  000 
80,000 
98.000 
94,000 
96.000 
98.000 
100,000 
102,000 
104,000 
104,240 

Inch, 
0. 

.000187 
.000900 
.000660 
.000717 

!  001133 

.001287 

.001433 

.001607 

.001760 

.001800 

.001850 

.001800 

.001983 

.001987 

.002000 

.002088 

.002100 

.003187 

.006587 

.007338 

.008760 

.010333 

.011833 

.013188 

.014917 

.010683 

.018433 

.030617 

.022500 

.0860 

.0888 

.0800 

.9833 

.0387 

.0383 

.0417 

.0487 

.0617 

.0800 

.0700 

.0867 

.1060. 

JndL 
0. 

.000187 
.000133 
.000260 
.000107 
.000218 

! 000134 
.000188 
.000134 
.000183 
.000050 
.000060 

.'0OOO88 

.000033 

.000087 

.001007 

.002400 

.001788 

.001417 

.001683 

.001500 

.001350 

.001734 

.001788 

.001750 

.002084 

.001083 

.0025 

.0083 

.0017 

.0983 

.0034 

.0018 

.0084 

.0050 

.0050 

.0083 

.0109 

.0187 

.0183 

Jneh. 

0. 

0. 

0. 

0. 

0. 

.000017 
.00«K>60 

.000007 

Inch, 
0. 

Initial  loftd. 
SUottoUmlt. 

.000017 
.000030 
0. 
.000017 

13,750 
14,000 
14,250 
14,500 
14»780 
15,000 
15^500 
16;  000 
16^500 
17,000 
17,500 
18;  000 
18.500 
IfllOOO 

ia;600 

20;  000 

aQ;5oo 

2U00O 
21,500 

2s;ooo 

22,600 
28,000 
28,500 
34,000 
24,500 
25,000 
25,500 
28.000 

1    2fl;080 

1    ^ 

GefMral  $ummarjf, 

T««m1eAtren|^  per  tqnnre inch  of  orifcinal  Motion poanda..    104.248 

EfaMtio  limit  per  eonare  Inch  of  original  aeotion do...     58,000 

Elongation  per  incn  after  mptnre •. inch..      8L1409 

EloDxation  per  inch  onder  etrain  at  elaatic  limit do...    .008100 

IMoetion  in  diameter  at  point  of  rupture do...         .134 

Scdnethm  in  ana  alter  mptare,  per  oentnm  of  original  aeotion 4L9 

PoMtion  of  mptare 2".80  Ihnn  neclc 

Cbaneter  of  broken  anrface ailky 

Vn^pitioii  of  iacli  aectioM  • • • 'M3»  ".12,  ".33*,  ".10,  ".09,  ".OB 


2o"iSioGZ  JS.  1..  Ttv/Ze  ^7yb,Z. 


SOO^  Ci^cf 


H  Ex  1/.... 49  2 


TESTS   OF   IRON,  STEEL,  AND   OTHEK   MATERIALS. 


1025 


So.  2681. 

Marks,  "t«^' 

Diameter, '".564. 

Sectioaal  area,  .25  sqaare  inch. 


1       Applied  loads. 

I 

"^VT 

SacoMslTe 
periBch. 

PermMienl 
aoi. 

ael. 

Remarks. 

1     ToUL 

1 

PflTMinmre 

rmmdt. 

250 

1,250 

X500 

3,750 

5^000 

€1230 

7.500 

a  750 

,     10.000 

11  250 

Poundt. 
1.000 
5.000 
10.000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
50.000 
51.000 
52.000 
53.000 
54.000 
55.000 
56,000 
57.000 
58,000 
50,000 
60.000 
02,000 
64.000 
06,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
83.000 
84.000 
86,000 
88,000 
90.000 
93.000 
94.000 
06.000 
07,840 

Inch. 
0. 
.000117 

;000467 

.000017 

.000783 

.000967 

.001133 

.001300 

.001450 

.001667 

.001683 

.001717 

.001750 

.001800 

.001833 

.006238 

.006733 

.007617 

.008333 

.000267 

.0U167 

.012750 

.014607 

.016333 

.018338 

.020500 

.022500 

.026000 

.027600 

.030200 

.0333 

.0358 

.0400 

.0450 

.0500 

.0667 

.0607 

.0800 

.1183 

0. 

.000117 
.000183 
.000167 
.000150 
.000106 
.000184 
.000166 
.000167 
.000150 
.000217 
.000016 

!000083 

.O0UO6O 

.000033 

.004400 

.000500 

.000684 

.000716 

.000934 

.001900 

.001583 

.001917 

.001666 

.002000 

.002167 

.002000 

.002500 

.002500 

.002700 

.0031 

.0025 

.0042 

.0060 

.0060 

.0067 

.0100 

.0133 

.0333 

Inch. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  lo«l. 
ElMtio  limit 

** 

121750 
13.000 
13,250 
13.600 
13.750 
14.000 
14.250 
14.  .M» 
14.760 
15.000 
15.500 
lOyOOO 
10.600 
17.000 
17.500 
18.000 
181500 
10,000 
19.500 
».000 
20.500 
21.000 
21.500 
22.000 
22.500 
23.000 
23.500 
24  000 
24.400 

Tensile  siningth. 

General  nummary. 

Tensile  fttrea|{tli  per  square  inch  of  oiicinal  seoUon pounds..      97,840 

ElaiiUe  limit  per  saoare  inoli  of  original  section do...      56.000 

EhvoKBtion  per  inch  afterraptare inch..      0.1667 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001833 

Reduction  in  diameter  at  point  of  rapture do...         .164 

Reduction  in  area  alter  rapture,  per  oentam  of  original  seotioo 49.7 

position  of  mptare 84  inches  Awn  neck 

Character  of  broken  surftoe silky 

XloDgationof  inchaeotions ".07,  ".ll/'.38*,  ".20,  ".14,  ".10 

H.  Ex.  31 65 


1026         TESTS   OF   IRON,    STEEL,   AND   OTHER   MATERIALS, 

No.  2777. 


Marks,  "b. a. 

Diameter/'' JS64. 

SectioDal  area,  .25  square  inch. 


AppUedloMli. 

pertnoh. 

SnooeadTe 

PennMieat 

Mt. 

8aooeMivf> 

Romarkft. 

ToUl. 

Per  sqaare 

Ptmnda. 
250 
1,260 
2,600 
8.750 
6.000 
6,260 
7,500 
8,750 
10,000 
11,250 
12,500 
12.760 
13,000 
13,250 
13,500 
13,750 
14,000 
14:250 
14,500 
14,760 
15,000 
16.600 
16,000 
16,500 
17.000 
17,600 
18.000 
18^500 
19,000 
19.500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23. 600 
24,000 
2t,500 
•A  000 
25,500 

Pottiuif. 
1.000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45.000 
50.000 
61.000 
52,000 
53,000 
54,000 
66,000 
56.000 
67,000 
58.000 
60.000 
60,000 
62.000 
64.000 
66.000 
68,000 
70.000 
72.000 
74,000 
76.000 
78.U00 
80,000 
82,000 
84.0(0 
86,0IM) 
88,000 
90,000 
92.000 
94.  OUO 
96,000 
98,000 
100.  OUO 
102.000 
104.000 
104,760 

JimA. 
0. 

.000100 
.000267 
.000488 
.000568 
.000760 
.000083 
.001068 
.001233 
.001400 
.001563 
.001617 
.001660 
.001683 
.001717 
.001750 
.001783 
.001817 
.001867 
.001000 
.002500 
.005883 
.007260 
.008983 
.010450 
.012167 
.013833 
.015700 
.017667 
.019333 
.021333 
.023667 
.026000 
.028307 
.031167 
.  03:i3 
.0367 
.0417 
.0467 
.0533 
.0000 
.0883 
.0883 
.1133 

Inck. 
0. 

.000100 
.000167 
.000166 
.000150 
.000167 
.000183 
.000160 
.000160 
.000167 
.000163 
.000084 
.000033 
.000033 
.000034 
.000083 
.006083 
.000034 
.000060 
.000083 
.000600 
.003833 
.001417 
.001683 
.001517 
.001717 
.001666 
.001867 
.001967 
.001666 
.002000 
.002834 
.002333 
.002867 
.002800 
.002133 
.0094 
.0060 
.0060 
.0066 
.0067 
.0083 
.0200 
.0250 

IneK 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Iwih. 
0. 

Inittal  load. 
BImUo  limit. 

2H,000 

TenttUe  streDgih. 

26.190 

QeMral  otuRinarjr. 

Bpeoiflo  ffiUTfty 7.8424 

tiardnew 20.70 

TenRile  utrangth  per  Bqnare  looh  of  original  seotion poonda...    104,700 

Klustic  limit  per  Miiare  inch  of  origiDaTseotioii do...      60,000 

VloufEatioii  perlDch  aftorruptare '. JiDch..      0. 1517 

KlonKBtion  perinchliDder  strain  at eUwtio limit do...     .001900 

Rednction  in  diameter  at  point  of  rupture do...         .164 

Keduction  In  area  after  mptare,  per  oentom  of  original  seotion 49.7 

INmitionofnxptnre 1".40  ftom  neck 

Chaiucttirof  broken  surface sUkv 

Elongaaonofinchflootiolu 'M«i".81*,M2,".U,".U,".10 


Jto'iS^eetB.  Z.Sz/Ze<^.  :z. 


"  Ex  »!/..„.  49  2 


T£8T8  OF 


Marks,  ^Sp^vf" 


mONy    STEEL,    AND   OTHER    MATERIALS. 
No.  2002. 


1027 


Diameter,  ''.564. 

Sectional  area,  M  square  inch. 


AppU«d  loads. 


TotaL 


250 

1,250 

2.500 

2,750 

fl^OOO 

0^260 

7,  MO 

a  750 

10,000 

11.250 

11500 

12,750 

la^ooo 

13.250 

13,500 

13,750 

14.000 

Ji,250 

li,500 

14.750 

ISyOOO 

15.250 

IS.  500 

15,750 

151 000 

10,900 

17,000 

17.500 

18L000 

1^500 

10,000 

10.500 

20,000 

20.500 

21.000 

21,500 

22,000 

22.500 

23.000 

23,500 

24,000 

24.500 

2S.000 

25,500 

3Bb000v 

20^000 

25,570 


Per 


rMiwrB 
incli. 


1.000 
5^000 
10,000 
15.000 
20.000 
2S.000 
30.000 
35,000 
40.000 
45,000 
50,000 
51.000 
62.000 
53,000 
64.000 
65.000 
50,000 
57,000 
5K,000 
50,000 
00,000 
01.000 
02.000 
03,000 
04,000 
08,000 
88,000 
70.000 
72,000 
74,000 
78,000 
78.000 
80,000 
82.000 
84,000 
86.000 
88,000 
90.000 
02.000 
94.000 
90.000 
08.000 
100.000 
102.000 
lOi.000 
100,000 
100,280 


ISloiintioii 
peruioli. 


Inek. 

.000167 


.001150 
.001300 
.001467 
.  001617 
.001660 
.001083 
.001717 
.001733 
.001783 
.001817 
.001850 
.001883 
.001933 
.001088 
.002017 
.002050 
.010350 
.010088 
.012383 
.014000 
.015288 
.  010417 
.018083 


.021833 
.028917 


.030417 

.0333 

.0367 

.0100 

.0460 


.0616 
.0683 
.0817 
.1067 
.1288 


SaooeMlve 

elongation 

per  inch. 


0. 

.000167 
.000106 
.000117 
.000183 
.000167 
.000188 
.000167 
.000150 
.000167 
.000150 


.000016 


.008800 


.001660 
.001667 
.601288 
.001184 
.001666 
.001917 
.001833 
.002984 
.001916 
.002250 
.002834 


.0094 
.0033 


.0134 
.0260 
.0216 


Permanent 


Inek, 


.000017 
.000017 
.000017 
.000017 
.000017 
.000017 


.000017 


Snoceaaire 

permanent 

aet 


Inch, 


fUimarka. 


.000016 


Eloatio  limit 


Teoaile  BtreBgih. 


General  Bummary. 

Teaaile  atlvagth  per  aqoare  ineh  of  original  aeetion ponnda..    106;  280 

Elaatle  HbH per  aqaare inch  of  original  aection do...      62,000 

Klongatkm  per  inen  after  mptore inch..      OilOOO 

Klongatlon per ineh under atrain at elaaticlimit do...    .002050 

Kednction  in  diameter  at  point  of  mptnre do...         .134 

Kednctionin  area  after  mptnre,  per  ceatam  of  original  aeotlon 41.9 

Petition  of  mpture 2  inches  fhmi  ni'ck 

Character  of  broken  anrfkce ailkj 

Klongationoriiidhaeotioiw 'MO,  Ml,  ".12,  M6,  ".38*,  ".14 
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No.  2603. 

Marks,  i«^<f« 

Diameter,  '^564. 

Sectional  area,  .25  square  inch: 


AppUed  loads. 

Elongation 
per  Inch. 

Snccewire 
elongation 
per  inch. 

Permanent 
aet 

SncoeaBire 
aet 

Remarka. 

TotAL 

Per  «qaaro 

Poundt. 
250 
1,260 
2,600 
3.760 
5,000 
0,250 
7.600 
8,760 
10,000 
11,250 
12,500 
12.750 
13,000 
13,250 
18.500 
13,760 
14.000 
14.250 
14,500 
14,760 
15.000 
15.250 
15,600 
15,760 
16,000 
10.250 
10.500 
16^750 
17.000 
17,500 
18,000 
18,500 
19.000 
19,500 
20,000 
20.500 
21.000 
21.600 
22,000 
22,600 
23,000 
23,500 
24,000 
24.500 
25,000 
26,600 
26,000 
26,500 
27,000 
27,500 
28,000 
28,600 
28,790 

Poundt. 

1,000 

6,000 

10,000 

15^000 

20,000 

26,000 

30,000 

36,000 

40.000 

45.000 

60,000 

61,000 

52.000 

63,000 

64,000 

55.000 

60.000 

67,000 

58.000 

60,000 

00,000 

01,000 

62.000 

68,000 

64.000 

66,000 

06,000 

07,000 

08.000 

70,000 

72,000 

74,000 

70,000 

78,000 

80.000 

82.000 

84,000 

88,000 

88,000 

90,000 

92.000 

94.000 

90.000 

98,000 

100,000 

102,000 

104,000 

106.000 

108.000 

110,000 

112.000 

114,000 

116.160 

Inch, 
0. 

.000100 
.000260 
.000417 
.000683 
.000707 
.000983 
.001100 
.001250 
.001400 
.001507 
.001000 
.001038 
.001083 
.001750 
.001783 
.001817 
.001883 
.001887 
.001900 
.001933 
.001950 
.002000 
.002033 
.002007 
.002100 
.002150 
.004917 
.007533 
.008333 
.009833 
.011117 
.012500 
.013700 
.016838 
.010833 
.018333 
.020000 
.021838 
.023800 
.036667 
.028083 
.030000 
!0333 
.0307 
.0400 
.0433 
.0467 
.0517 
.0507 
.0067 
.0817 
.1117 

Inch. 
0. 
.000100 

!  000167 
.000106 
.000184 
.000106 
.000107 
.000160 
.000160 
.000107 
.000088 
.000083 
.000050 
.000007 
.000033 
.000034 
.000016 
.000034 
.000033 
.000033 
.000017 
.000050 

!000034 

.000033 

.OOOO.'iO 

.002767 

.002610 

.000800 

.001500 

.001284 

.001383 

.001200 

.001033 

.001500 

.001500 

.001067 

.001833 

.001907 

.001867 

.002410 

.001917 

.0033 

.0034 

.0033 

.0033 

.0084 

.0050 

.0050 

.0100 

.0150 

.0300 

inch. 
0. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Blaatic  limit 

••• •■•• 

General  Bummary. 

Tcnaile  atrength  per  aqnare  inch  of  original  aection poanda..    115,100 

KlaMtiolimit  per  aqoare inch  of  original aeotion do...      06,000 

Elongation  per  incn  after  ruptore Inch..      0.1883 

Elongation  per  inch  under  atrain  at  elaatio  limit do...    .002150 

Keduciion  in  diameter  at  point  of  ruptare do...         .104 

Redoctioninareaftflerraptare,  per  oentam  of  original  section ^  83.5 

Position  of  mptare ".06  lh>m  middle  of  i 

ChanMster  of  Inroken  anrfiMM ailhy;  interspersed  with  flnegranoli 

Elongation  of  iBOhoeotloiui ".08.  ".09.  ".22*.  ".ft.  ".14,  'MO 


1030         TE8TS   OF   IHON,   STEEL,   ANB   OTHEB  MATEBIAL8. 

No.  2743. 

Marks,  ^«T%^ 

Diameter,  ^'.564. 

Sectional  area,  .25  square  iucb. 


AppUed  loftdK. 

per  ineh. 

SaDCMtive 
per  iDcb. 

PennMeni 
set. 

SacoeMive 
Bet. 

Bemorks. 

Totel. 

PerMiutre 
indi. 

Pound*. 
250 
1,850 
2,500 
8,750 
6^000 

7,600 
8,760 
10,000 
11,250 
11,600 
11.760 
12,000 
12,250 
12.600 
12,760 
18,000 
13,260 
13,600 
18.760 
14,000 
14.250 
14,500 
14,750 
16,000 
16,260 
16.600 
18.000 
16,600 
17.000 
17.600 
18.000 

10,000 
10.600 
20,000 
20.500 
21.000 
21,500 
22,000 
22,500 
23,000 
23,500 
24.000 
24,600 
26.000 
26,500 
20.000 
28,600 
27.000 
27,160 

PoundM. 
1,000 

&;ooo 

10.000 
16,000 
20,000 
26.000 
80,000 
86.000 
40.000 
45,000 
48,000 
47,000 
48,000 
49.000 
50,000 
61.000 
62,000 

ttlooo 

64,000 
&5.0it0 
56.000 
67,000 
68,000 
60,000 
60  000 
61,000 
62,000 
64,000 
66,000 
86,000 
70,000 
72,000 
74.000 
76,000 
78, 0(10 
80.000 
82.000 
84.000 
86.000 
.  88.000 
00,000 
0-i.OOO 
04,000 
06.000 
98,000 
100,000 
102.000 
104.000 
106.000 
108.000 
108,640 

.000117 
.000800 

.000683 

.000600 
.000983 
.001188 
.001317 
.001487 
.001500 

;  001567 
.001617 
.001687 
.001688 
.001717 
.001750 
.001783 
.001817 
.001887 
.001883 
.001060 
.001983 
.002017 
.002050 
.006000 
.010338 
.011017 
.012600 
.013888 
.015888 
.017000 
.018900 

.o*.;oooo 

.022000 

.023833 

.026838 

.0288 

.0317 

.0383 

.0360 

.0383 

.0417 

.0487 

.0517 

.0587 

.0687 

.0787 

.0050 

.1188 

Inch. 
0. 

.000117 
.000183 
.000133 
.000200 
.000187 
.000188 
.000160 
.000184 
.000160 
000033 
! 000033 
.000034 
.000050 
.000090 
.000018 
.000034 
.000033 
.000033 
.000034 

'.000018 
.000067 
000033 
!000034 
.000088 
.003950 
.004833 
.000884 
.001488 
.     .001883 
.001600 
.001667 
.001600 
.001500 
.002000 
.001833 

.002487 

.0034 

.0016 

.0017 

.0088 

.0034 

.0050 

.0060 

.0060 

.0100 

.0100 

.0183 

.0888 

/AC*. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Inch. 
0. 

InlttalliMd. 

• 

Elastic  limit 
Tenaile  •tmgth. 

"** 

• 

General  oiimmary. 

TAnslle  AtrenKth  pereqaareiDohof  origfnal  nectica pounds..    108,840 

BlaeticllmitperMusreinohof  orlglDal  section do...      61,000 

Bkmjcalion  per  inch  after  mptuN inch..      0.1600 

Eloogatlon  per  inch  nnder  strain  atelaatio  limit do...     .002090 

RednotioD  to  diameter  at  point  of  ruptnre .« do...         .  134 

Kednctloa  in  area  after  rapture,  percentnmof  original  section 41.0 

Position  of  mptnre 1".20  fWim  neck 

Character  of  broken  sorface fine  silky 

Elongation  of  inch  sections ".20*.  ".26*,  ".14,  ".11,  ".10.  ".oiii 


TESTS  OF   lEON,    STEEL,   AND   OTHEE   MATEKIAL8. 

:^0.  2744. 

Harks,  "x*'i"* 

Diameter,  "JS64. 

Sectional  tirea,  .25  square  inob. 
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",!S!^^ 

SaceoMWe 

eloofcatiOD 

per  inch. 

Permaii«Bt 
wt. 

SacoeMiTe 

Inch. 
0. 

Remarks. 

ToUL 

P«r  •aokre 

PttMWdl. 

250 
1,260 
2,500 
8,750 
5,000 
ft.  250 
7.500 
8.750 
lOiOOO 
11,250 
12.500 
12.750 
13,000 
13,260 
13,500 
13,750 
14,000 
14,250 
14,500 
14.750 
15^  000 
15,260 
15.500 
15,750 
1ft.  000 
1ft.  250 
10,600 
16.750 
17.000 
17.500 
18,000 
IK.  500 
19.000 
19.500 
20.000 
20L5iiO 

Poundt, 
1.000 
6.000 
10,000 
16,000 
20,000 
25,000 
30.000 
3^000 
40.000 
46.000 
60.000 
61,000 
62,000 
68.000 
54.000 
56.000 
66.000 
67.000 
68,000 
50,000 
'  00.000 
61.000 
62.000 
63.000 
04,000 
65,000 
66  000 
67.000 
68,000 
70.000 
72,000 
74.000 
76.000 
78,000 
80.000 
8-2.000 
84,000 
86,000 
88.000 
90.000 
92.000 
91,000 
06.000 
98,000 
100,000 
102,000 
104.000 
106.000 
108,000 
110.000 
112,000 
113,920 

JndL 
0. 

.000183 
.000317 

000467 
.000633 

000600 
.000067 
.001183 
.001383 
.001483 
.001667 
.001700 
.001733 
.001767 
.001800 
.001833 
.001887 
.001883 
.0019J8 
.001967 
.002017 
.002033 
.002088 
.002117 
.002167 
.002200 

.002083 
.006200 
.007033 
.008067 
.010750 
.012333 
.013667 
.016000 
.016667 
.018333 
.020000 
.021833 
.024107 
.026000 
.028000 
.0300 

;0367 
.0388 
.0433 
.0483 
.0517 
.0600 
.0717 
.0017 

Jneh,       '      Inek. 
0.            1   a 
.000133    1    0. 
.000184    ,    0. 
.000150    '    0 
.000166        0. 
.000167    ,    0. 
.000167        0. 

Initial  load 
Blaatio  limit. 

Tenaile  atroDsth. 

.000166 
.000-iOO 
.000160 
.000184 
.000033 
000033 
1000034 
.000033 
.000033 

.oooo:t4 

.000016 
000050 
!000084 
.000050 
.000016 
000050 
.000034 
.WfM60 
.0000.1:1 
.000300 
.000183 
.002617 
.001833 
.001634 
.002088 
.001583 
.001:134 
.001338 
.001667 
.001666 
.001667 
.001833 
.002334 
.001833 
.00*2000 
.0020 
.0033 
.0034 
.0016 
.0060 
.0060 
.0034 
.0083 
.0117 
.0200 

0. 
0. 
0. 
0. 

• 

1     21^000 

21.500 
22.000 
22.500 
23,000 
23.500 
24.000 
24.500 
25,000 
25w500 
26,000 
26.500 
27.000 
27,600 
2R,000 
28^480 

Qeneral  Bumnutry, 


113.920 
65,000 
0.1150 


TcaaneatrniKthperaqaaTeiiicbororlffinal  aeetion ponnda.. 

Elaatk  limit  per  aao*re  inch  of  oriKinaTaeotion do... 

KkMijpition  per  inch  after  mptore inch.. 

Kkmcation  per  inch  under  ai rain  at elaatio  limit do... 

Keilttetion  in  diameter  at  point  of  mptare do... 

KMinction  in  are*  after  mptnre,  per  oentom  of  original  aeetion 

Poution  of  mptare ".96  from  neck;  oblique 

fTbaraeterof  broken  anrfaca silky;  tracea  of  Krannlatton 

Khwgittoa  of  inch  oectiona ",26*,  ".13,  ",07,  ".06,  ".08,  ".09 


.114 
96.4 


yo''Ky^eeZ£.J..JR^le^  <^.2. 


^oojpM^ 
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No-  2775. 
Harks,  10  ]^;g 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

Sncceaelve 
per  inch. 

Permanent 
iet 

SocceeeiTe 
set. 

Bemnrks. 

TotaL 

Pereqnare 

per  inch. 

Pmtmd*. 

2S0 

1.250 

2.600 

3.750 

5^000 

6.250 

7.500 

8.760 

10.000 

11,250 

12.500 

12^750 

13.000 

13.250 

13.600 

13.750 

14,000 

14,260 

14,500 

I4.7fl0 

15.000 

16.500 

18^000 

PkMmdf. 

1.000 

6.000 

10,000 

l^ooo 

20.000 
25,000 
30.000 
85,000 
40,000 
45,000 
50,000 
61.000 
62.000 
58.000 
54,000 

58,000 
67.000 
58,000 
60,000 
00,000 
82,000 
84.000 
88.000 
881000 
70.000 
72,000 
74.000 
78.000 
78.000 
80.000 
82.000 
84.000 
88.000 
88,000 
90.000 
92.000 
94.000 
98,000 
98,000 
98.320 

IneK, 
0. 

.000100 
000287 
! 000 133 
.000583 
.000750 
.000917 
.001083 
.001233 
.001400 
.001567 
.001000 
.001050 
.001683 
.002307 
.004283 
.008000 
.007500 
.008000 
.006583 
.009417 
.011133 
.012783 
.014500 
.018333 
.018187 
.020200 
.022500 
.024417 
.020087 
.0300 
.0333 
.0350 
.0383 
.0450 
.0500 
.0550 
.0667 
.0800 
.1087 
.1200 

Inch. 
0. 

.000100 
.000187 
.000168 
.000150 
.000187 
.000167 
.000108 
.000150 
.000187 
.000107 
.000083 
.000050 
.000033 
.000884 
.001918 
.001717 
.001500 
.000500 
.000583 
.000834 
.001718 
.001650 
.001717 
.001833 
.001834 
.002033 
.002300 
.001917 
.002250 
.003338 
.0038 
.0017 
.0033 
.0087 
.0050 
.0050 
.0117 
.0133 
.0287 
.0133 

Inch. 

0. 
0. 
0. 
0. 
0. 

I 

0. 
—.000033 

0. 

InlUalload. 
filMtio  limit. 

Ten«ilo  stren^h. 

-.000033 



18LS00 

1    17.000 

17,500 
18.000 
18.500 
19.000 
It.  500 
20.000 
30.500 
21.000 
21.500 
22.000 
22,500 
23.000 
23.600 
24.000 

24.500 

24,580 

General  summary. 

Teneileetrangth  per  aqnare  inch  of  original  aection ponnde..      98,320 

KiMtic  limit  per  aaoare  inch  of  original  section : do  ..      68.000 

Elonication  perinea  after  roptnre inch..      0.1817 

Elongation  per  Inch  nniler  strain  at  elastic  limit do...    .001883 

Redaction  in  diameter  at  poiDt of  mptare - do...         .154 

Redaction  in  area  aflerrnptare,  per  centum  of  original  section 47.2 

Position  of  raptore 1".  23  fh»n  neck 

Character  of  DToken  sorface silky 

Rkmgation  of  iBob  aections 'MO, 'M3, 'M5, 'MO,  ".32*.  ".23* 


.V    •„ 


\ 


jCiyiaot^'^'^^^^  t>^%t:?. 


jSbopJB^ 
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Marks,  ^V^'if  . 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 


No.  2682. 


AppltodloAda. 


ToUL 


PerMQAre 


STMII 

inoh, 


290 
1,2» 
XW 
a.  750 
6^000 
II  SO 
7,500 
8,760 
lO^OOO 
11,350 
U500 
12,760 
13,000 
13.250 
IS.  500 
13.750 
14.000 
14.290 
14.500 
14.750 
15.000 
15.250 
15.500 
15^790 
11^000 
111290 
11^500 
17.000 
17.500 
U.O0O 
18,600 
10.000 
10.500 
20,000 
20^600 
21,000 
21.900 
22.000 
22.500 
23^000 
23^900 
24,000 
2i900 
25^000 
29^900 
20,000 
21^900 
27.000 
27,030 


Poundt. 

1,000 

S,000 

1Q,ODO 

U^OOO 

aotooo 
ss^ooo 

SOlOOO 
88^  000 
401000 
46^000 
90.000 
61,000 
52^000 
63.000 
64.000 
&Sv000 
60,000 
67.000 
68,000 
50.000 
60.000 
81,000 
88,000 
68,000 
64,000 
86,000 
88,000 
88,000 
70,000 
72.000 
74,000 
78,000 
78,000 
80.000 
82.000 
84.000 
88,000 


02.000 
•4,000 
98,000 
98,000 
100,000 
109.000 
104.008 
106,000 
108^  000 
108,190 


XlonsAtioB 
permoli. 


.000117 


.000487 


.000817 
.001000 
.001188 
.001860 
.001600 
.001883 
.001700 
.001738 
.001707 
.001817 
.001860 
.001900 
.001063 
.001060 


.002100 
.002217 


.002717 
.003807 
.006783 
.007087 
.000283 
.010060 
.012588 
.014383 
.018000 
.018000 
.010888 
.022000 
.024107 
.036517 
.028017 
.0817 


.0417 
.0487 
.0638 
.0817 
.0717 
.1083 
.1117 


So006MlTe 

elongAtton 
pormoh. 


Inch. 
0. 

.000117 
.000188 
.000184 
.000188 
.000187 
.000188 
.000188 
.000187 
.000160 
.000183 
.000017 


.000084 


.000017 


.000117 
.000168 


.002116 
.-001884 
.001016 
.001087 
.801583 
.001800 
.001867 


.001833 
.002167 
.002187 


.002400 
.002783 


.0017 


.0084 

.0100 
.0316 
.0084 


PennMieiit 
set. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SaeoMsive 
pennuient 

■et. 


Inch. 


BMDOrks.' 


Initial  load. 


Blastio  limit. 


Tensile  strttDJcth. 


.  General  eummarif, 

SffiATlty , 7.8432 

TeedileBtoviigthpertqiinreinehoforigiiMJMCtiott poands..    108,120 

Elaette  limit  per  eqanre  Inch  of  original  eeotion do...      61.000 

EloDjprtion  per  Inch  altermptnre inch..      0.1650 

Kloogation per  inoh  nnder  strain  at  elaetto limit do...     .002100 

Kcdnetioi.  in  diameter  at  point  of  mptnre do...         .104 

KedoctfoB  in  area  after  mptoie,  per  oentnm  of  original  section j..         49.7 

rosiUonof  raptare r'.20  from  neck 

Cbaraeler  of  broken  sariSMe silky 

Kloagation  of  inch  sections 'M4,  ".15,  ".11.  ".10.  ".21,  ".38* 


yo  \J'^e^:B,  j:.  Jgt/Ze  .TTb.  J^ 


JSooj^JScT 


H  Ex  SJ..M  2 


TESTS  OF  IBON,  STEEL,  AND   OTHEB   MATERIALS. 

Ko.  2679. 
Marks,  ^"^ 
Diameter,' ".564. 
Secticnal  area,  .25  sqoare  inch. 
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perlnoh. 

SoooMfliTe 
p«r  Inch. 

PermaMot 

SocoeesWe 

pennaaent 

•et. 

Inch. 
0. 

Remarks. 

Total. 

Pwmdt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30^000 
85,000 
40,000 
45^000 
50,000 
51.000 
52,000 

Sooo 

64,000 
55^000 
56^000 

67,000 
58.000 
60,000 
60,000 
62.000 
64,000 
06;  000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92.000 
94,000 
96.000 
98.000 
100.000 

102.000 

260* 
1,250 
2,500 
8.180 
5,000 
6^250 
7,500 
a760 
lOlOOO 
11.250 
12,500 
12,750 
13,000 
13,250 
13,500 
13.780 
14,000 
14,260 
14,600 
14,750 
15^000 
15,600 
16,000 
16^500 
17,000 
17,500 
18^000 
18^600 
19.000 
19,500 
20LO0O 
20,600 
21,000 
21,500 
22,000 
22^600 
23,000 
23,500 
24,000 
24.500 
25.000 

25,500 

Inch. 
0. 

.000100 
.000267 
.000450 
.000600 
.000767 

!  001100 
.001267 
.001433 
.001633 
.001688 
.001788 
.001750 
.001800 
.001900 
.002883 
.002888 

;006388 
.007417 
.008383 
.010000 
.011667 
.013833 
.015038 
.016838 
.018017 
-.021000 

!02S0 
.0983 
.0317 
.0360 
.0367 
.0388 
.0460 
.0600 
.0550 
.0633 
.0767 
5   .1060 
\   .1250 

IndL 

a 

.000100 
.000167 
.000183 
.000150 
.000167 
.000166 
.000167 
.000167 
.000166 
.000200 

iooooeo 

.000017 
.000050 
.000100 
000438 
'.000500 
.001000 
.002500 
.001084 
.000966 
.001617 
.001667 
.001606 
.001700 
.001800 
.002084 
.002088 
.002000 
.0020 
.0038 
.0034 
.0033 
.0017 
.0016 
.0067 
.0050 
.0050 
.0083 
.0134 
.0283     ) 
.0200     5 

IfUSh, 

0. 
0. 
0. 

S: 

0. 
0. 
0. 
0. 

Initial  load. 
Elaalio  limit 

■*"•••■••""• 



Chmeral  g^mmary, 

TenaiteatreBgth  per  aqoare  inch  of  original  aeotioii pounda..    102,000 

Slaatie  limit  per  aquare  inch  of  oricinaTaeotion , do...      54,000 

Bkmgation  per  inon  after  mptnre.T inoli..      0.1683 

Elongation  per  inoli  under  strain  at  elatticlimit do...    .OOIBOO 

KednctloB  in  diameter  at  point  of  mptare do...         .144 

Reduction  in  area  after  mptaio,  per  oentnm  of  original  aeetion 44.0 

Position  of  mpture ".65  from  nenk 

Character  of  broken  anrfiwe silky 

Ekingatkmofinohaeotiona ".li^  ".U, 'Ml,  ".18, '^.li,  ".82* 


1038        TESTS  OF  IRON,   STEEL,   AND   OTHER  MATERIALS. 

ITo.  2095. 

Marks,  ^^^'^ 

Diameter,''^564. 

Sectional  area,  .25  sqaare  inch. 


Applied  4oads. 

',!2?sr 

SacoaMlve 
perlnch. 

rermanent 
aet 

SucoeMive 
p«rmM»eiib 

Mt. 

Remarks. 

Total 

Per  Miaare 

Pounds. 
260 
1.250 
2.600 
8.760 
6^000 
6,250 
7,500 
8,750 
10,000 
11,260 
12.600 
12,750 
18,000 
18.260 
18.600 
18,760 
14.000 
14,250 
14.500 
14.750 
10.000 
15.500 
16^000 
16.500 
17.000 
17.500 
18,000 
18,500 
19.000 
19.600 
20,000 
20,500 
21.000 
21.600 
22.000 
22.500 
23,000 
23,600 
24.000 
24.500 
26,000 
26,500 
26,000 
26.600 
26,610 

Pounds. 
1,600 
6.000 
10.000 
15^000 
20,000 
25.000 
80.000 
85.000 
40.000 
45,000 
60.000 
61.000 
82,000 
53,000 
54.000 
65.000 
66,000 
67,000 
68,000 
60.000 
60.000 
62.000 
64.000 
66.000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
06,000 
100,000 
102,000 
104,000 
106.000 
106,440 

Inch. 
0. 

.000188 
.000800 
.0UO488 
.000667 
.000888 
.001017 
.001188 
.001850 
.001500 
.001683 
.001717 
.001788 
.001767 
.001817 
.001867 
.001863 
.001960 
.008038 
.002317 

;  004917 

.006600 

.006167 

.000667 

.011500 

.018017 

.014867 

.016600 

.018117 

.020000 

.022000 

.024000 

.026600 

.029167 

.0317 

.0360 

.0888 

.0417 

.0467 

.0517 

.0667 

.0667 

.0850 

.1033 

Inch. 

a 

.000133 
.000167 
.000183 
.000184 
.000166 
.000184 
.000166 
.000167 
.000150 
.000183 
000034 
! 000016 
.000034 
.000050 
.000650 
.000016 
.000067 
000068 
;000284 
.001816 
.0018H4 
.001663 
.001667 
.001600 
.001883 
.001617 
.001850 
.001688 
.001617 
.001688 
.062000 
.002000 
.002600 
.00'J667 
.002688 
.0088 
.0088 
.0084 
.0060 
.0060 
.0050 
.0100 
.0188 
.0183 

Ineh. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000617 
.000017 

Inch. 
0. 

Initial  load. 
Slaatle  limit. 

TenaileatreDgth. 

'".ooooii" 

0. 
0. 



General  eummarff. 

Speeiflo  gravity i 7.6888 

Haidneeii 24.26 

Tensile atmigtli  per  aqoaraiBoli  of  original  aeotion pooada*.    166,440 

RIaatIc  limit  per  aquare  inoli  of  original  aeotion do...      67,600 

Rlongation  per  inch  after  mptnie « ineh..      0.1267 

Rlongation  per  inch  under  strain  at  elasticlimit do...    .001960 

Rednetlqn  in  diameter  «t  point  of  rapture do....       .124 

Redaction  in  area  after  mptare,  per  centum  of  original  aection.... 39.2 

Position  of  mptare ".15  fhmi  middle  of  atem 

Charaoter  of  l»oken  surfkoe silky 

Rlongation  of  inob  seotimu ".10,  ".11,  ".H  ".88*,  ".06,  ".06 


:zo  "^ieeZ:B,  I^.Jtr/^le  ^JTo,  7. 


M^o^JBe 
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TE8TS  OF   IBON,   STEEL,  AND   OTHER   MATERIALS.        1039 


No.  2746. 


Marks,  ^^^ 

Diaiiieter/''.564. 

Sectional  area,  .25  sqaare  inch. 


AppUed  loads. 

"^e" 

SaooeoaiTe 
elongfttion 
porlnch. 

PonuMient 

set. 

Sacoeasivo 

Remarks. 

Total. 

Per  MToare 

Pounds. 

250 

1,250 

2,500 

£750 

Pimnds. 
1,000 
5.000 
10.000 
15,000 
20«000 
25.000 
30,000 
35,000 
40.000 
45.000 
50,000 
51,000 
52,000 
63.000 
54.000 
56.000 
58.000 
57.000 
58.000 
59,000 
80,000 
62,000 
64.000 
06,000 
68.000 
70,000 
72.000 
74.000 
76^000 
78,000 
80,000 
82,000 
81.000 
88,000 
88.00U 
90,000 
92.000 
94,000 
96,000 
98,000 
96,320 

IndL 
0. 

.000133 
.000900 
.000467 
.000650 
.000817 
.000083 
: 001167 
.001333 
.001500 
.001667 
.001700 
.001733 
.001750 
.001783 
.001817 
.001850 
.001883 
.010000 
.010317 
.011050 
.012583 
.014250 
.016063 
.017833 
.020000 
.022333 
.034500 
.026667 
.030083 
.0317 
.0350 
.0387 
.0417 
.0483 
.0533 
.0600 
.0683 
.0833 
.1087 
.1350 

0. 
.000133 

.000187 
.000187 
.000183 
.000167 
.000106 
.000184 
.000168 
.000107 
.000167 

.000038 
.000017 
.0000d3 

'.000033 

.000033 

.008117 

.000317 

.000733 

.001533 

.001667 

.001833 

.001750 

.002107 

.002833 

.002167 

,002167 

.002416 

.002617 

.008:< 

.0017 

.0050 

.0066 

.00.M) 

.0067 

.0083 

.0150 

.0234 

.0283 

0. 
0. 
0. 
0. 
0. 
0. 

a 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 

6.000 

8.250 
7.500 
8,750 
10,000 
11,250 
12,500 
12,750 
13.000 
13,280 
13.500 
13,750 
14.000 
14.250 
14.500 
14.750 
15.000 
15.500 
18.000 
18.500 
17,000 
17.500 
18.000 
181500 
19,000 
19,500 
28,000 
20.500 
21.000 
21.500 
21.000 
22,500 
23,000 
23.500 
24.  €00 
24,600 
24,580 

1 

Elastic  limit 

1 

ToDaile  atreoKih. 

General  tummarjf, 

Tf«8ile  streDKih  per  aqnare  iooh  of  original  section pounds..      9(^320 

Blaetio limit  per  aqoare  inch  of  original  section do...      57,000 

BlongaUon  per  incn  after  rupture inch..      0.1450 

BhmKatlon  per  inch  under  strain  at  elaattc  limit do...    .001883 

Rednotlon  in  diameter  at  point  of  rupture do...         .084  . 

Redaction  in  area  after  rupture,  per  centum  of  original  section 37.6 

Position  of  ruptare l".50from  neck 

Character  of  oroken  surface,  granular,  50  per  centum ;  silky,  50  pi*r  centum ;  opened  tine  cracks  In 

sorfaceofstem. 
JDoa«»ttPJ»p/ilM*WllPn» .»r.p.-. ".09,  Ml, ".14,  ".16,  ".22\  ".15 


.  I    f 


H  Ex  1L.M  2 


TESTS  OF  IBON,   STEEL, 
No. 

Diameter,  ".564. 

Sectional  area,  .26  square  inch. 


AND   OTHER   MATERIALS. 
2615. 
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Applied  loads. 


ToUL 


Per  square 
inch. 


Elon^tion 
per  inch. 


SnccessiTe 
eloDfratioD 
per  inch. 


Permanent 
set. 


Succesaive 

permanent 

set. 


Bemarks. 


P&undt, 
290 
1.250 
2.000 
8.750 
5.O00 
6.2S0 
7,500 
8.750 
10,000 
11,250 
12,500 
12.7  0 
13, 0. 0 
13,250 
13,500 
13,750 
14,000 
14.250 
14.600 
14,750 
15^000 
15.250 
15,500 
15.750 
10,000 
16.250 
18.500 
17.000 
17.500 
1R,000 
IM^SOO 
19.000 
19,500 
20.000 
20.500 
21.000 
21.500 
22,000 
22.500 
23.000 
23.500 
24.000 
24.500 
25^000 
25.500 
2«,000 
28,500 
28,800 


Poufida. 
1.000 
5.000 
10.000 
15.000 
20,000 
25,000 
30,000 
85,000 
40.000 
45,000 
60.000 
51,000 
52,000 

5:<.ooo 

M.OOO 
55^000 
50.000 
57,000 
58.000 
59,000 
60.000 
61.000 
62,000 
63.000 
64.000 
65.000 
66.000 
68.000 
70.000 
72.000 
74,000 
70,000 
78.000 
811,000 
82.000 
84,000 
80.  UOO 
K8.000 
90,000 
92,000 
04.000 
06,000 
98,000 
100,000 
102.000 
104.000 
106,000 
107,200 


Jneh. 
9. 

.000083 
.000250 
.000417 
.000583 
.000733 
.000900 
.001067 
.001250 
.001417 
.001600 
.001683 
.001683 
.001717 
.001750 
.001783 
.001817 
.001850 
.001883 
.001917 
.001907 
.002000 
.002033 
.002083 
.010167 
.010667 
.  010917 
.012167 
.013667 
.015333 
.017000 
.018750 
.  021083 
i   .0217 
I   .0233 
.0267 
I   .0300 
.0J33 
.0367 
I   .0400 
I   .0433 
.0467 
.0500 
.0550 
I   .0667 
I   .07:*3 
.083:t 
.1350 


Inch. 
0. 

.000063 
.000167 
.000167 
.000166 
.000150 
.000167 
.000167 
.000183 
.000167 
.000183 
.000033 
.000060 
.000034 
.000033 
.000083 
.000084 
.000033 
.000083 
.000034 
.000050 
.000033 
.000033 
.000050 
.008084 
.000500 
.000250 
.001250 
.001500 
.001666 
.001607 
.001750 
.002333 
.000617 
.0016 
.0034 
.0033 
.0083 
.0034 
.0033 
.0983 
.0034 
.0033 
.0050 
.0117 
.0060 
.0100 
.0517 


Inch. 


Inch. 


Initial  load. 


ElaAtlclimlt. 


Tensile  strength. 


General  Bummary. 

Tensile  strength  per  sqaare  inch  of  original  section ponntls..    107,200 

Klastie  limit  per  squaru  inch  of  original  section do  ..      03.000 

Kloncation  perinch  after  rapture inch..      0. 178:i 

Bloogation  per  inch  under  stniln  at  elastic  limit do...    .002083 

Reilaetionin  diau.eter  at  itointot  rupture dn...         .  134 

Kednction  in  area  after  rupture,  per  centum  of  original  section 41. 0 

Position  of  mptnre .-. 2".05  from  neck 

Charaeterof  broken  surface sillty 

I  of  inch  sections ".12,  ".36*.  ".21,  ".15,  ".13,  ".10 

fl.  Ex.  31 66 


1042         TESTS   OP    IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2822. 

Marks,  ^^^'jj' 

Diameter,  ".604. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

EloDgation 
per  inch. 

SUCCCSSITO 

elousation 
per  Inch. 

Snccojwire 

Remarks. 

Total. 

Per  square 
incn. 

Pernmnent  ^,„^^, 

1 

Potmdi. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7.500 
8.750 
10,000 
11,250 
11,500 
11.  750 
12, 000 
12,250 
12,500 
12,750 
13,000 
13. 250 
13,500 
13,750 
14.000 
14. 250 
14,500 
14,750 
15,000 
15,250 
15. 500 
15.7.50 
16,000 
16,500 
17,000 
17,500 
18,000 
18.500 
19,000 
10,500 
20, 000 
20,  .500 
21,000 
21,500 
22, 000 
22,500 
23,000 
23.500 
24,<K)0 
24,500 
2.\000 
25.  500 
20,000 
26, 500 
27,000 
27,390 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
46.000 
47.000 
48. 000 
40,000 
50.000 
51.000 
52,000, 
53,000 
54.000 
55.000 
56,000 
57, 0(H) 
58,000 
59, 000 
00.  OOO 
61.000 
62, 0<H) 
03,000 
04.000 
66.000 
68.000 
70.000 
72,000 
74. 0<I0 
76,000 
78,000 
80,000 
82.  000 
84.000 
•    86,000 
8H,0(H) 
00,000 
92,000 
04,000 
06,000 
08,000 
100, 0«  0 
102,000 
104,000 
106.000 
108,000 
100,600 

Inch, 

0. 

.000100 
.000283 
.000450 
.000633 
.000800 
.000967 
.001117 
.  001283 
.001433 
.001467 
.  001517 
.001550 
.001600 
. 001633 
. 001607 
.001683 
.001717 
.001707 
.001800 
. 001833 
.001867 
.001917 
.001950 
.  0(11983 
.  002017 
.  002050 
.  002150 
.006667 
.008850 
.010000 
.011500 
.  013000 

•  . 014500 
.015017 
.  017:J8.J 
.010107 
. 0JO867 
. 022007 
. 024750 
.  02(W07 
.0300 
.  0333 
.  0 167 
.03K1 
.0433 
.0467 
.0517 
.0600 
.0667 
.0800 
.1133 

Inch. 
0. 

.000100  ' 
.000183 
. 000167 
.000183 
.000167 
.  000167 
.000150 
.  000106 
.000150 
.  0000.34 
. 000050 
. 000033 
.000050 
.  000033 
.  000034 
.  000016 
.  000034 
.000050 
.000033 
.000033 
.000034 
.000050 
.000033 
.0000.33 
.000034 
.000033 
.000100 
.004517 
. 002183 
.0011.50 
.001500 
.001500 
.001500 
.001417 
.  001406 
.001784 
.001700 
.001800 
. 002083 
.002117 
.003133 
.00.33 
.0034 
.0016 
.0050 
.0034 
.0050 
.  0083 
.0067 
.0133 
.0333 

inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

* 

Elastic  limit 
Tensile  strooKth. 

* 

General  sumvuiry, 

Specifio  gravity^ 7.8410 

Hardness 1 21.64 

Tensile  stronfrth  per  sqnare inch  of  original  section pounds..     109,660 

Elastic  limit  per  so  uare  inch  of  origlnalsection do...      62.000 

EIonjcAtion  per  inch  after  rupture inch..      0.15.33 

Elongation  per  inch  under  strain  at  elastic  limit do  ..     .002060 

Keduction  in  diameter  at  point  of  rupture do...  .144 

Hednction  in  area  after  rupture,  por  centum  of  original  section 44.6 

Position  of  rupture 2)  inches  from  neck 

(character  of  broken  surface fine  silky 

Elongatioa  of  inch  sections ".13,  ".23,  ".47*,'M1,  ".00^  ".00 


\-     *     »    * 


\ 


\ 


>s 


\^\V\\\ 


'm\ 


S  K.^.    V'v.^xj  H* 


:io\yioeZS.J^.Sz/^i^^Mf. 


J^OO^  CjL 


HExjt^/..49  2 


TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  2576. 
Marks,  "t^'/^' 
Diameter,  ".564. 
Sectional  area,  .25  sqaare  inch. 


1043 


Applied  loads. 

Elongation 
per  inch. 

SacceMive 
elongation 
per  inch. 

Pennanent 
set. 

Snoceaaive 
aet. 

Remarks. 

Total. 

Per  aquare 
inch. 

Pounds. 

250 

1.250 

2,500 

3.750 

5,000 

6.250 

7.500 

8,750 

10,000 

11,250 

12,500 

12.750 

13,000 

13,250 

13.500 

13.750 

14,000 

14,250 

14.500 

14,750 

15.000 

15.250 

15^500 

15.750 

18.000 

10,250 

16,500 

18,750 

17,000 

17.250 
17.500 
16^000 
18,500 
19^500 
10,500 
20,000 
20,600 
21.000 

23,500 
24,000 
24,500 
25,500 
25,500 
20.000 
20.600 
"27,000 
27,180 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
50.000 
51.000 
52,000 
53,000 
54.000 
55.000 
56.000 
57,000 
58,000 
50.000 
60.000 
01.000 
62,000 
63.000 
64,000 
65,000 
06,000 
07,000 

68.000 

09.000 

70,000 

72.000 

74,000 

70^000 

78,000 

80.000 

82,000 

84,000 

86,000 

88,000 

90  000 

92,000 

94,000 

90.000 

98,000 

10O.00O 

102.000 

104,000 

100.000 

108,000 

108,720 

Inch. 
0. 

.000150 
.000267 
.000417 
.000567 
.000750  • 
.000033 
.001100 
.001250 
.001433 
.001000 
.001633 
.001667 
.001700 
.  001717 
.001767 
.001817 
.001850 
.001883 
.001017 
.001067 

!002033 

.002083 

.002117 

.002150 

.002183 

.002233 
(.002300 
{.013667 

.014107 

.014733 

.010600 

.017833 

.019583 

.0208 

.0233 

.0250 

.0207 

.0283 

.0383 

.0350 

.0883 

.0417 

.0450 

.0483 

.0.M7 

.0567 

.0650 

.0800 

.1007 

.1283 

Inch. 
0. 

.000150 
.000117 
.000150 
.000150 
. 000183 
.000163 
.000167 
.000150 
.000183 
.000167 
.000033 
.000034 
.000033 
.000017 
.000050 
.000050 
.000033 
.000033 
.000034 
.000050 
.000033 

000033 
! 000050 
.000034 
.000033 
.000083 
.000050 
.000067) 
.011367  5 
.000500 
.000506 
.001767 
.001333 
.001750 
.001217 
.0025 
.0017 
.0017 
.0018 
.0060 
.0017 
.0088 
.0034 
.0033 
.0038 
.0034 
.0060 
.0088 
.0150 
.0207 
.0210 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElaaUo  limit 
Tenafl«  atmigtli. 

""•* 



General  eummary. 

Tensile  atraDgth  per  sqnare  inch  of  original  aection ponnda..    108,720 

Elaatie  limit  per  aanareineh  of  original  aection do...      68,000 

Elongation  per  inch  after  rapture Sneb..      0.1550 

Kloi^cation  per  inch  nnder  atrain  at  elaatic  limit do...    .002300 

Reduction  in  diameter  at  point  of  mptare do...         .094 

Rednetlon  in  area  aftermptnre,  per  centum  of  original  section 30,6 

Position  of  rupture ".2  from  xnldilo  of  stem ;  oUlgiie 

Character  of  broken  surface « siflcv 

"10,".13^'».31*.'M9^".12;«.08 


:io''Ji^7^:B.  j:.  i?^>^  .7yb.jL 


^yyej^..3oo^  OjL 


H  Ex  A/.. 49  2 


TESTS   OF   IBON,  STEEL,  AND   OTUEB   MATERIALS. 

No.  2680. 

Marks,  "x^i?' 

Diameter,  ".564. 

Sectional  area,  .25  gqoare  incb. 
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Applied  lottdn. 


Total 


Pounds. 

1.250 
2.500 
a.  750 
5.000 
fl.2S0 
7.500 
8»750 
10.000 
11,250 
12.500 
12.750 
13.000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,500 
14.750 
15.000 
15.250 
15.500 
15,750 
10,000 
10.2S0 
18.500 
17,000 
17,500 
18.000 
18,500 
19.000 
10.500 
20,000 
20.500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
25.500 
26^000 
20,500 
27,000 
27.500 
27,510 


Per  BQuaro 
iocn. 


VoundB. 
I.OUO 
5,0CO 
10, 000 

ir.,  000 

21..  000 
25,000 
3b,  000 
35,000 
40,000 
45.000 
5*1.000 
51,000 
52,000 
5!).  000 
54.000 
55,000 
5ti.000 
57,000 
58,000 
50.000 
00,000 
01,000 
62,000 
63,000 
64,000 
05,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
92.000 
94.000 
96.000 
98,000 
100,000 
102,000 
104,000 
106.000 
108,000 
110.000 
110,040 


Elon^tion 
per  inch. 


Inch. 
0. 
.000100 
.000283 
.000483 
.000633 
.000800 
.000950 
.001133 
.001300 
.001467 
.001617 
.001650 
.001700 
.001733 
.001750 
.001800 
.091817 
.001867 
.001900 
.001933 
.001950 
.002000 
.002033 
.00206:) 
.002133 
.003667 
.006500 
.008333 
.010000 
.011517 
.012833 
.014283 
.015067 
.017433 
.  010583 
.021333 


.0250 
.0283 
.0317 
.0350 
.0367 
.0383 
.0433 
.0467 
.0517 
.0617 
.0717 
.1017 
.1117 


SaooeseiTe 
eloDjration 
per  inch. 


hich. 
0. 

.000100 
.000183 
.000200 
.000150 
.000167 
.000150 
.000183 
.000167 
.000167 
.000150 
.000033 
.U00050 
.000033 
.000017 
.000050 
.000017 
.000050 
.000033 
.000033 
.000017 
.000050 

.oooo3:{ 

.000050 

.OOOO.V) 

.001534 

.  002833 

.001833 

.001667 

.001517 

.  001316 

.001450 

.001684 

.001466 

.002150 

.001750 

.002000 

. 001667 

.0033 

.0034 

.0033 

.0017 

.0016 

.0050 

.0034 

.0050 

.OlOQ 

.0100 

.0300 

.0100 


Permanent 


Inch, 


Snoceaaive 

permanent 

sot. 


Inch. 


Remarks. 


IniUal  load. 


Elastic  limit. 


Tonsilustrcngtb. 


General  summary. 

Specifle  ffravit.r T.R370 

Hardness : 24.KI 

Tensile  strength  per  square  inch  of  orifdual  section pounds.,     lio,  i40 

Elastic  limit  per  sqoare  inch  of  original  section do. . .      64.  OOO 

Elongation  per  incn  alter  mptnie inch..     0.1550 

Elongation  per  inch  nnder  atrain  at  clastic  limit do...    .002133 

Kednction  in  diameter  at  point  of  mptare do...         .154 

Redoction  in  area  after  rupture,  per  centum  of  original  section 47. 2 

Position  of  rupture 2''.50  fh>m  upck 

Character  of  broken  suxllace fine  silky 

Elongation  of  inch  aeotions ".10,  ".20,  ".32*. 'M2.  MO,  .-C9 


; 

/ 


^o'^^^e^jB.j: ^  lO^le  ,7yh.2L 


^oop  C^ 


M  Ex  s?/..  49  2 


TESTS   OF   IRON,    STEEL,    AND   OTUEB   MATERIALS. 

No.  2778. 

Marks,  "x«ip 

Diameter,  ".504. 

Sectional  area,  .25  square  inch. 
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Appliisl  loads. 
Total. 


Pounds. 

250 

1,250 

2.MK) 

3.750 

5,000 

d,250 

7.600 

8. 7r>0 

10,000 

11.250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,  750 

15,  (KM 
15,250 
15.500 
15,750 
16.000 
16.250 
16,500 
17,000 
17.500 
IH.OtO 
18.  .'•00 
19.000 
19.500 
20,000 
20,500 
21, 000 
21,500 
22.000 
22,500 
23,000 
23,500 
24,000 
24, 500 
25. 000 
25. 500 
26.000 
26,500 
20,700 


Per»qaaro 
iDch. 


Pounds. 
1,000 
5, 000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55.000 
56,000 
57,000 
58.000 
50,000 
60.000 
61,000 
62.000 
63.000 
64.000 
65,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78. 000 
80,000 
82,000 
84,000 
86.000 
88,000 
00,000 
92,000 
94,000 
9(i,000 
9(1,000 
loo.  000 
102,000 
104,000 
106.000 
106,800 


i?i»« »«.»:»»   SnccosHivo 


Inch. 
0. 

. 000133 
.000317 
.000483 
.000667 
.000833 
.0009^3 
.001167 
.001333 
.001500 
.001700 
.  001717 
.001750 
.001767 
.001800 
.001833 
.  0018C7 
.001900 
.001917 
.  001950 
. 001983 
.002017 
.002050 
.002100 
.OOilSO 
.  0O27:i3 
.  003333 
.005083 
.009000' 
.  010:J33 
.011667 
.  01.3350 
. 015167 
.  017500 
.019667 
.  02i:«3 
.  023450 
.026167 
.028833 
.031500 
.034167 
. 037500 
.  '^42667 
.  04«7 
.  O.'iOll 
.0567 
.0700 


Inch. 
0. 
.000133 
.000184 
.000166 
.000184 
.000166 
.000150 
.  000184 
.000166 
. 000167 
.000200 
.000017 
.  000033 
.000017 
.000033 
.  000033 

.  oooorM 

.000033 

. 000017 

.  0000.13 

.  000033 

.000034 

.  000033 

.000050 

.000050 

.  00058:{ 

.0006C0 

.001750 

.003917 

.001333 

.001334 

.001683 

.001817 

.  002333 

.002167 

.001666 

.002117 

.002717 

. 002666 

.002667 

. C02667 

.  00:{333 

.005167 

. 004033 

.  0033 

.0067 

.0133 


Permanent 
net. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


T 


SuccofMivo 
pormanout 


Inch, 


Keinarks. 


Initial  load. 


Elastic  limit. 


Teuaile  strength. 


Genei'al  summary. 

Specific  gravity 7.8401 

HardneiM 21.80 

IVnsile  strength  per  square  inch  of  oriKinal  section ponnds..    106, 8(»0 

Klaiitic limit  per  soaare inch  of  original  section do...      C4,0iui 

Elongation  per  inch  after  mpture inch..      0.0767 

Elongation  per  inch  under  strain  at  elastic  limit do...    .002ir>o 

Redaction  in  diameter  at  point  of  rapture do...         .034 

Kedaction  in  area  after  rupture,  percentum  of  original  section 11.8 

Position  of  rupture ".30  from  m>ok 

Character  of  broken  surface granular,  with  radial  section  of  silky  met:<l 

Vkmcation  of  inch  sections ^ ".05,  ".06,  ".06,  ".08,  ".08,  ".13* 


{   < 


\  '  -..I  .• 


-^^  tr;fea^JS -27.  jay^  <>^,  :z 


7Zooj>   OkS 


H  Ex  ^/ ..  49  2 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  20JtG. 
Marks,  ^^T?iF» 
Diameter,  ".5C4. 
Sectional  area,  .25  square  inch. 
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Applied  loafU. 

- 

ToUl. 

Peraqnare 
inch. 

Pound*. 

Pounda. 

250 

1.000 

1.250 

5,000 

2.500 

10,000 

5,750 

15.000 

5.000 

20,000 

6,250 

25,000 

7.500 

•    30,000 

8.750 

35,000 

10.000 

40,000 

11,260 

45,000 

12.500 

50,000 

12.750 

51.000 

13.000 

52,000 

13.250 

53,000 

13,500 

54,000 

13,750 

55,000 

14.000 

56,000 

14.250 

57,000 

14,500 

58,000 

14.750 

59,000 

^15.000 

60,000 

15.500 

62.000 

15.750 

63.000 

10.U00 

64,000 

10.500 

66.000 

17,000 

68,000 

17.500 

70.000 

18,000 

72.000 

18,500 

74.000 

19,000 

76.000 

19,500 

78.000 

20,000 

80.000 

20,500 

82.000 

21.000 

81.000 

21,500 

86,000 

28.000 

88,000 

22,500 

00,000 

23,000 

92.000 

23,600 

94,000 

24.000 

96.000 

24.500 

98.000 

25^000 

100,000 

Eloiijsation 
per  iuch. 


Inch. 
0. 

.000117 
.000233 
.000450 
.000633 
.000600 
.000983 
.001150 
.001317 
.001483 
.001650 
.001683 
.001717 
.001733 
.001750 
.001783 
.001817 
.001850 
.001883 
.001933 
.001967 
.002033 
.010183 
.011133 
.01283:{ 
.014583 
.016333 
.018283 
.020200 


.024683 


.029667 

.032533 

.035500 

.039167 

.0417 

.0483 

.0533 

.0650 

.0767 

.1000 


SaocoMive 
elongation 
per  inoh. 


Inch. 
0. 

.000117 
.000116 
.000217 
.000183 
.000167 
.000183 
.000167 
.000167 
.000166 
.000167 
.000033 
.0000.14 
.000016 
.000017 
.000033 
.000034 
.000033 
.000033 
.000050 
.000034 
.00<H)66 
.0U8I5O 
.000950 
.001700 
.001750 
.001750 
.001950 
.  001917 


.  002400 

.002200 

.002784 

.002866 

.002967 

.003667 

.002533 

.0066 

.0050 

.0117 

.0117 

.0233 


Permanent 
Get. 


Inch. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 
.000017 
.000033 
.000033 


Successive 

permanent 

set. 


Inch. 


.OOOOlt 


.000016 


Remarka. 


IniUal  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  ori^nal  section pounds..    100,000 

Elastic  limit  per  square  inch  of  ori;(insl  section <.. do...      62.000 

Eloagmtion  per  in<?h  after  rupture .inch..      0.1633 

Elongation  per  inch  under  strain  at  ehwticlimit do...    .002033 

Kednctionindiameterat  point  of  rupture do...         .164 

Kedoction  in  area  after  ruptnre,  per  centum  of  original  section 49.7 

Position  of  rnptare l'^08  from  neck 

Ctiaracter  of  broken  surface silkj 

Elongation  (dinch  sections ".08,  ".10,  ".11,  ".13,  ".20,  ".2^ 


Jo\yt^eZMJ:i.  Ji^/'le  C^y^azz 


Jffboji  Ccf 


H  Ex  jL?Z.  49  2 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2208. 
Marks,  "xfip' 
Diameter,  ".545. 
Sectional  area,  .233  square  incb. 
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Applied  loads. 
Total. 


Pound*. 

1.163 
2,330 
3,405 
4,660 
5.  8i5 
6.090 
8.155 
f.320 
10.485 
10.718 
10,95L 
11,184 
11.417 
11,650 
11,883 
12,116 
12,349 
12,582 
12,  815 
13,048 
13.281 
13. 514 
13,747 
13,980 
14,446 
14,912 
15,378 
15,844 
16. 310 
16,776 
17.242 
17.708 
18.174 
18,640 
19.106 
19, 572 
20,038 
20.504 
20,970 
21,290 


Per  square  i 
loch.       ' 


Poundn. 
l.UOU 
5. 0(10 
10.000 
15.000 
20,000 
25,000 
30, 000 
35,000 
40,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64.000 
06,000 
68,000 
70.000 
72,000 
74,000 
76..000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
91,370 


Elonpition 
{>er  inch. 


IneJi. 
0. 

.000067 
.000217 
.000307 
.000550 
. 000700 
.0006K1 
.  001033 
.001200 
.001400 
.001450 
.001500 
.001583 
.001683 
.001783 
.002067 
.002300 
.002983 
.  00-J533 
.004400 
.005500 


.007467 

.008467 

.009967 

.011867 

.013617 

.016200 

.  018117 

.020633 

.023317 

.025017 

.029583 

.033167 

.0350 

.0417 

.0483 

.0550 

.0633 

.0783 

.1167 


elonjration  M  «""*"«»^ 
periDcU.     *«* 


Inch 
0. 

.000067 
.  OOOiriO 
.000150 
.000 1  Kl 
.  0001  .'lO 
. 000183 
.000150 
.000167 
.000200 
.000050 
.000050 
.000083 
.000100 
.000100 
.000284 
.000233 
.000683 
.000550 
.000867 
.001100 
.001333 
.000634 
.001000 
.001500 
.001900 
.  001750 
.00258?! 
.  001917 
.002516 
.002684 
.002600 
.003666 
.003584 
.001833 
.0067 
.0066 
.0067 
.0083 
.0150 
.0384 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.  .000033 


.000217 


SlICCORHlvO 

peminneiit 

Het. 


liuiuarkH. 


Inch. 
0.  Tiiitial  Innil. 


KImUc  liniit 


.000181 


Tensile  strongth. 


CrtneraJ  summary, 

Soecific  f^Tity 7.8546 

Hardness 18.19 

l>nsilo  strength  per  square  inch  of  original  seclion pounds. .      01, 370 

Klasticlimit per  square  inch  of  original  section do...      47,000 

Klongation  per  inch  after  rupture inch..      0.  IA&\ 

Klongation  per  inch  nnder  strain  at  elastic  limit *. do...    .001500 

l(4Mluction  in  diameter  at  point  of  mptnre do...         .101 

K(*<i  action  in  area  after  rupture,  per  con  turn  of  original  section 34. 7 

I'oAitioD  of  rupture 2".9  from  neck 

Character  of  oroken  surface,  granular;  dull  spot  at  circumference;  opened  a  crack  in  the  stem  1^ 

inches  from  noint  of  rupture. 
Ekmgation  of  inch  sectiona Ml,  ".15,  ".33*,  ".14,  ".09,  ".07 


JO  'J?ee^^,^.  Jb^/Te^KTTa.J 


J/oorpO^ 


< ;;,Zt5^ 


f--     -  ^7.6ZS' V 
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TESTS  OP   lEON,  STEEL,  AND   OTHER   MATERIALS. 
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2fo.  27C2. 
Marks,  ^St'.i* 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loadff. 

ElongatioD 
I>er  inch. 

Saccessive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Peramiare 

Pounds. 
250 
1.250 
2,500 
3,750 
5,000 
6.250 
7.500 
8,750 
10,000 
11.250 
12,500 
12,750 
13,000 
13,250 
13,600 
13,750 
14,000 
14,250 
14.500 
14.750 
15,000 
15,250 
15.500 
15,750 
16.000 
16,260 
16,500 
16^750 
17,000 
17,250 
17.500 
18.000 
18,500 
19,000 
19.500 
30,000 
20,500 
21,000 
21,500 
22,000 
23,500 
33,000 

24,000 
24,500 
25^000 
25,500 
26,000 
36,500 
27,000 
27.500 
28^000 
26,500 

Slooo 

29.500 

29,720 

Pounds, 
1,000 
5.000 
10.000 
15,000 
20,000 
25.000 
30.000 
35,000 
40.000 
45,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57.000 
58.000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
86^000 
98,000 
160,000 
102,000 
104,000 
106,000 
106,000 
110,000 
112,000 
114^000 
116,000 
118,000 
116,880 

Inch. 
0. 

.000150 
.  000317 
.000500 
.000667 
.000833 
.001617 
.001183 
.001350 
.001500 
.001667 
.  001717 
. 001767 
.001783 
.001817 
.001850 
.001900 
.001933 
.001983 
.002000 
.002050 
.002083 
.002133 
.002167 
.002217 
.002267 
.002317 
.002383 
.002483 
.002633 
.002917 
.003887 
.005417 
.007000 
.  008(17 
.009867 
.011333 
.012833 
.014583 
.016333 
.017750 
.019600 
.021333 
.023017 
.024917 
.0267 
.0300 
.0333 
.0350 
.0383 
.0433 
.0483 
.0583 
.0660 
.0767 
.0950 

Inch. 
0. 

.000150 

.000167 

.000183 

.000167 

.000166 

.000184 

.000166 

.000167 

.000150 

.000167 

.000050 

.000050 

.000016 

.000034 

.000033 

.000050 

.000033 

.000050 

.  000017 

.000050 

.000033 

.000050 

.000034 

.000050 

.000050 

.000050 

.000066 

.000100 

.000150 

.000284 

.000950 

.001550 

.001583 

.001417 

.  001450' 

.001466 

.001500 

.001750 

.  001750 

.001317 

.001850 

.001733 

.001684 

.001900 

.001783 

.0033 

.0038 

.0017 

.0033 

.0050 

.0050 

.0050 

.0117 

.0117 

.0183 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 



Inch. 
0. 

Initial  loail. 

Elastic  limit. 

• 

Tensile  strength. 



General  eum^nary. 

Tensile  atrength  per  square  inch  of  original  section pounds..    118,880 

Kiaaticllmit  per  sqaare  inch  of  original  section do...      67,000 

Klongatloa  per  inch  after  raptnre inch..      0.1083 

Elongatlou  per  inch  under  strain  at  ekstic  limit do...    .002383 

Kedaction  in  diameter  at  point  of  mptnre do...         .084 

Rednction  in  area  after  rupture,  per  centum  of  original  section 27.6 

Position  of  rnptDw |  inch  from  neck 

tiMTMlar  of  Dfonn  sutDmo gruulAri  radiating  lh)m  ft  dull  spot  at  olronmferenee 

lofiaobtootioBf ••.... ;. •....^w,'^07^'^o•,^09,'^w,^28• 
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No.  2763. 

Marks,  %^,% 

Diameter,  ".564. 

{Sectional  area,  .25  square  inch. 


Apiilied  loa«la. 

Elonjsntion 
IMT  incli. 

SacccAAive 
eloD^ration 
per  JDcb. 

Rnccoasive 

Total. 

I'er  Rquare 
indj. 

Permanent  ^^ermanont 

^^                      80t. 

ReinarkB. 

Poundt. 
1,250 

Pounds. 

1,000 

5,000 

10.  000 

l,^(«)0 

20,000 

25. 000 

30,000 

35. 000 

40,  OiO 

45,000 

50,000 

55.000 

56,000 

57.000 

58.000 

59,000 

60,000 

61,000 

62,000 

04,000 

66,000 

68.000 

.70.000 

72.000 

74.000 

76,000 

78,000 

80.000 

82,000 

84,000 

86,000 

88,000 

90.000 

02.  000 

94.000 

06.000 

98.000 

100,000 

102, 000 

104,000 

106,000 

108,000 

110,000 

112.000 

113.800- 

Tneh. 
0. 

.000133 
.000300 
.000450 
.000617 
.(00783 
.000950 
.001117 
.00128:1 

.  oouro 

.001633 

.001833 

.001867 

.001917 

.001967 

.0i>2167 

.002417 

.002733 

.003183 

.004333 

.005833 

.007000 

.  008417 

.009600 

.  010017 

.012167 

.013533 

.015000 

.  016533 

.018:133 

.020000 

.021667 

.023500 

.025833 

.  0*27917 

.030100 

.0333 

.0367 

.0400 

.0483 

.0483 

.0533 

.0617 

.0767 

.1133 

hich. 
0. 

.000133 
.000167 
.000150 
.000167 
.000166 
. 000167 
.000167 
.000166 
.000167 
.000183 
.000200 
.000034 
.000050 
.000050 
.000200 
.000250 
.000316 
.000150 
. 001150 
.001500 
.001167 
.001417 
.001183 
. 001317 
.001250 
.001366 
.  001467 
.001533 
.001800 
.001667 
.001667 
.001833 
.002333 
.002084 
. 002183 
.0032 
.0034 
.0033 
.0033 
.0050 
.0050 
.0084 
.0150 
.0266 

Inch. 

I 

0. 
0. 
0. 

Inch, 
0. 

Initlalload. 

2,500 

3,750 
5,000 
6, 27)0 
7,500 
8, 750 

0. 

0. 
0. 
0. 

10, 000 

11,250 

12,500 

13,  750 

14,000 

14, 250 

14.500 

Elastic  limit. 
Tonaile  atronf^h. 

14.750 

15,000 

15.250 

15,500 

16,000 

16.500 

17, 0(K) 

17, 600 

18,  000 

18,500 

19.000 

10,500 

20,000 

20,500 

21,000 

21,500 

22,000 

22,500 
2:i,  IHN) 

23,500 

............ 

24,000 

24,500 

25, 000 

25.  .500 

26,000 

26,  54N) 

27, 000 

27.500 

28,000 

28,450 



General  aummary, 

TeiiMilo  atre-jgth  per  square  inch  of  orieinal  nection pounds..    113,800 

Klastic  limit  per  square  inch  of  original  section do...      58,000 

Klougation  per  inch  after  rupture inch..      0.1033 

Kloni^tion per  inch  under  strain  at  elastic  limit do...    .001067 

Ilefluotion  indiametor  at  point  of  rupture do...         .044 

lUiluction  in  area  after  rupture,  per  crntiini  of  orI<;inal  section I....         15.0 

Tosition  ot  rupture ".05  from  middle  of  stem 

( :haract4M'  of  broken  surface granular ;  radiating  from  a  dull  spot  at  circumference 

filonsatiou  of  inch  sections ".07,  ".12,  ".15*,  ".11,  ".10,  ".07 


TESTS  OF  IRON,   STEEL,    AND   OTHER  MATERIALS. 
No.  2764. 


1055 


Marks,  ^5?;a 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Apptied  loads. 

Eloneation 
pormch. 

elongation 
per  inch. 

Permanent 
set 

Successive 

permanent 

set 

Remarks. 

TotaL 

Per  aqoare 
inch. 

PoundM. 
230 
1.250 
2.500 
3,750 
5.000 
6.250 
7.500 
8,750 
10.000 
11,250 
12,500 
12.750 
13,000 
1     13.250 
13.500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
15.250 
15.500 
16,000 
16^500 
17.000 
17.600 
18.000 
18,500 
19,000 
19,500 
20.000 
20,500 
21,000 
21,500 
22.000 
22.506 
23,000 
23,500 
21,000 
34.500 
25,000 
25^500 
26.000 
26,500 
27,000 
27,500 
27,700 

Pounds. 
1.000 
6.000 
10.000 
15.000 
20,000 
25,000 
30.000 
35.000 
40,000  ' 
45.000 
50.000 
51,000 
52,000 
53.000 
54.000 
55.000 
66.000 
57,000 
68.000 
59,000 
60.000 
61,000 
62.000 
•4.000 
66.000 
68.000 
70.000 
72.000 
74.000 
76.000 
78.000 
80.000 
82,000 
84,000 
86.000 
88.000 
90.000 
02,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
110.080 

Inch. 
0. 

.000117 
.000283 
.000450 
.000600 
! 000767 
.000950 
.001100 
. 001267 
.001450 
.001633 
.001667 
.001683 
.001717 
.001750 
.001783 
.001850 
.001900 
.001967 
.002050 
.002217 
.002500 
.002917 
.004217 
.005583 
.007167 
.008667 
.010333 
.011700 
.013117 
.014600 
.016417 
.  017807 
.019667 
.021333 
.023300 
.025600 
.028000 
.030367 
.0333 
.0367 
.0400 
.0433 
.0483 
.0550 
.0667 
.0833 
.1017 

Tneh.0 
0. 

.000117 
.000166 
.000167 
.000150 
.000167 
.000183 
.000160 
.000167 
.000183 
.000183 
.000034 
.000016 
.000034 
.000033 
.000033 
.000067 
.000050 
.000067 
.000083 
.000167 
.000283 
.000417 
.001300 
.001366 
.0016H4 
.001500 
.001666 
.001367 
.001417 
.001483 
.001817 
.001450 
.001800 
.001666 
.001967 
.002300 
.002400 

.002933 

.0034 

.0033 

.0033 

.0050 

.0067 

.0117 

.0166 

.0184 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

IniUal  load. 
Elastic  limit. 

Tensile  strenfilh. 

1 . . 

1 

^ 

General  summary, 

Tsmfle  strsagth  per  square  inch  of  original  section ^ ponnds..    110.800 

EbstifO  limit  per  sqiiare  inch  of  originAisectiou do...      50,000 

KloBcation per  ificn  aflerraptoro inch..      0.  I33:i 

Sknipitiim  per  inch  under  strain  at  elasticlimit do...    .002050 

Kedoelloo  in  diemeter  at  point  of  rupture do...         .104 

Kedoetion  in  area  after  rapture,  per  oentam  of  original  section 33.5 

Positton  of  roptare r'.50from  neck 

Chataeter of  broken  snrfiuse granular;  silky  center 

BoBgation of  inch  sections ^.  ".07.  ".08,  'M0.".12, ''.*29*.  ".1. 
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Marks,  S?;?' 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch 


No.  2765. 


Appli 
Total. 

ed  loads. 

Elongation 
per  inch. 

Snccessive 
eloneaUon 
per  inch. 

Permanent 
set. 

1 

Successive 

permanent 

set 

Remarlcs. 

:  Per  sqoare 
Inch. 

Pounds. 
250 
1,260 
2,500 
3,750 
6.000 
6.250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13.000 
13.250 
13.500 
13.750 
14.000 
14,250 
14,500 
14,750 
15.000 
15,600 
16,000 
16,500 
17,000 
17,500 
18.000 
18,500 
19,000 
19,500 
20,000 
20,600 
21,000 
21,500 
22.000 
22.500 
23,000 
23,600 
24,000 
24,500 
25,000 
25,500 
26,000 
20.600 

Poundt. 
l.OOO 
5.000 
10,000 
15,000 
20.000 
25,000 
30,000 
35.000 
40.000 
45.000 
60,000 
51,000 
62,000 
53,000 
54.000 
55,000 
5»,000 
67.000 
58.000 
59,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86.000 
88.000 
00.000 
02,000 
'      94.000 
96,000 
98,000 
100.000 
102.000 
104.000 
106,000 

Inch. 
0. 

.000133 
.000300 
.000450 
.000633 
.000783 
.000050 
.001117 
.001300 
.001467 
.001683 
.0U1667 
.001700 
.  001717 
.001767 
.001817 
.001900 
.001983 
.002150 
.002133 
.002667 
.003633 
.004750 
.005950 
.007767 
.010000 
.011133 
.012250 
.013683 
.015667 
.017.500 
.019500 
.021333 
.02:»33 
.025750 
.028083 
.030833 
.03.33 
.0367 
.0417 
.0467 
.0517 
.0600 
.0717 

Inch. 
0. 

.000133 
.000167 
.000150 
.000183 
..000150 
.000167 
.000167 
.000183 
.000167 
.000166 
.000034 
.(H)0033 
.000017 
.000050 
.000050 
.000083 
.000083 
.000167 
.00U183 
.000334 
.000966 
.001117 
.001200 
.001817 
. 002233 
.001133 
.001117 
.0014.13 
.001984 
.001833 
.002000 
.001833 
.002000 
.002117 
.002333 
.002750 
.002* 
.0034 
.00.50 
.0050 
.0050 
.0083 
.0117 

Mh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

• 
Tensile  strength. 

i 

General  $ummary. 

Tensile  strength  per  sqoare  inch  of  original  section pounds. 

Elastic  limit  per  square  inch  of  original  section do. 

Inch  J  "^  ' 


Elongation  per  inch  after  mptnre inch 

Elongation  per  inch  under  strain  at  elastic  limit do 

KeducUon  in  diameter  at  point  of  rupture do 

Keduotion  in  area  after  rupture,  per  centum  of  original  section 

Position  of  rupture |inch  fW»mneck 

Character  of  broken  surface granular;  radiating  from  aflaky  spot  near  oironmferMnce 

Elongation  of  inch  seotlona ''.05.  ".07,  ".06,  ".06,  ".06, 'Ml« 


106. 00^ 
ss-oolj 

0.068^ 

.001817 

.02} 

8.* 
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No.  2766. 
Marks,  ^i^.& 
Diameter,  '^564. 
Sectional  area,  .25  sqaarq  inch. 


AppUed  loads. 

innmiMflAn 

SacooBaive 
eloDntlon 
per  inch. 

Pemiaiient 
set 

Saooesaive 

permanent 

set. 

Bemarks. 

ToUL 

PerMnare 
inca. 

per  inch. 

250 
1.250 
2,500 
3,750 
5.00O 
6^250 
7,500 
8.750 
10.000 
11.250 
12.500 
12.750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,600 
14,750 
15.000 
15^250 
15.500 
15.760 
Ifl^OOO 
16.250 
16,500 
17,000 
17,500 
18.000 
18.500 
19,000 
19.500 
20.000 
20.500 
21.000 
21,500 
22.000 
22.500 
23,00(W 
23.500 
24,000 
24,500 

as.  000 

29^500 

iiiooo 

26,500 

37,000 

1    W,500 

1   28,000 

1   28,600 

Pounds. 
1,000 
6.000 
10.000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
50.  COO 
51,000 
52,000 
63,000 
54.U00 
55,f'0p 
.'16,000 
57,000 
58.000 
50,tH)0 
60,  •100 
61.000 
e2,'J00 
63,000 
64. 'HH) 
65.000 
66,000 
68,000 
70,  'lOO 
72,000 
74,00D 
76.000 
78.000 
80,jOO 
82,000 
84,000 
86.000 
88,000 
90.000 
92,000 
91000 
96,000 
98  000 
100.000 
102,000 

104,  :m)o 

106.  000 
108,000 
110.  000 
112,000 
114.000 
116.000 
118.000 
118,480 

0. 

.000150 
.000317 
.C00483 
.000633 
.000800 
.000083 
.001150 
.001817 
.001483 
.001650 
.001683 
.001717 
.001767 
.001800 
.001833 
.001867 
.001900 
.001933 
.001083 
.002033 
.002117 
.002200 
.002300 
.002500 
.002717 
.003183 
.004167 
.  005217 
.006500 
.007681 
.009017 
.010233 
.011583 
.013083 
.014383 
.015917 
.017500 
.019017 
.020767 
.022500 
.024333 
.026333 
.028500 
.0317 
.  .0350 
.0307 
.0417 
.0467 
.0517 
.0550 
.0667 
.0800 
.0983 

Inch. 
0. 

.000150 
.000167 
.000166 
.000150 
.000167 
.000183 
.000167 
.000167 
.000166 
.000167 
.000033 
.000034 
.000050 
.000033 
.000033 
.000034 
.000033 
.000033 
.000050 
.000050 
.000084 
.000083 
.000100 
.000200 
.000217 
.000406 
.000084 
.001050 
.001283 
.001183 
.001334 
. 001216 
.001350 

.001:^00 

.00i30<» 

.0015.U 

.00158.i 

.001517 

.001750 

.001733 

.001833 

.OOWOO 

.002167 

.0032 

.0033 

.0017 

.0050 

.0050 

.0050 

.0033 

.0117 

.0133 

.0183 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initialload. 
Elastic  limit. 

Tensile  strcDgtli. 

aitooo 
1  ».soo 

29.626 

General  summary, 

TntOestmii^th  per  square  inch  of  original  section pounds..     118,480 

Blastie  limit  per  saiare  inch  of  original  section do...      (iO.OiiO 

BongatiDa  per  incL  after  mpture inch..      0. 1150 

Sloagatlon  par  incb  under  strain  at  elastic  limit do...    .002033 

Jiedoetion  in  diame->er  at  point  of  mptare do...         .0S4 

KednetionlBBreaanter  mptnre,  per  centnm  of  original  section 27.0 

IVisltion  of  mptare ''.05  ftt>m  middle  of  stem 

Character  of  broken  snrfisee granular;  silky  center 

EloBffition  of  inch  sections ;. ".07,  ".10,  ".23*,  ".15,  ".08,  ".dO 

EL  Ex.  31 67 
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No.  2767. 
Marks,  JJ$i§ 
Diameter,  ".664. 
Sectional  area,  .25  square  inch.  * 


Applied  loads. 

EIonsatloD 
per  Inch. 

Sacocssive 
elongation 
perinch. 

Permanent 
set 

SoccessiTe 

permanent 

set 

Bemarka. 

TotaL 

Per  square 
incti. 

Poundt. 

250 

1.250 

2,500 

3,750 

5.000 

6,260 

7,600 

8.760 

10,000 

11,250 

12.600 

Pound*. 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40.000 
45,000 
50,000 
61,000 
52,000 
63,000 
54,000 
65.000 
56,000 
67,000 
68,000 
60,000 
00,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
08,000 
100,000 
102,000 
104,000 
106,000 
106,660 

Inch. 
0. 

.000150 
.000317 
.000467 
.000650 
.000800 
.000967 
.001133 
.001300 
.001483 
.001683 
.001733 
.001800 
.002200 
.002750 
.003217 
.003850 
.004500 
.005183 
.005700 
.006300 
.007433 
.008717 
.010167 
.011417 
.013000 
.014760 
.016267 
.017760 
.019600 
.021167 
.  022917 
.024917 
.027333 
.029683 
.03d3 
.0367 
.0383 
.0433 
.0467 
.0533 
.0617 
.0700 
.0883 
.1117 

Inch. 

0. 

.000150 
.000167 
.000160 

'.000183 
.000150 
.000167 
.000166 
.000167 
.000183 
.000200 
.000050 
.000067 
.000400 
.000550 
.000467 
.000633 
.000650 
.000683 
.000517 
.000600 
.001133 
.001284 
.001450 
.001260 
.001683 
.001750 
.001517 
.001483 
.001750 
.001667 
.001750 
.002000 
.002416 
.002250 
.003717 
.0034 
.0016 
.0050 
.0034 
.0066 
.0084 
.0083 
.0183 
.0234 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initiaiload. 
Elastic  limit. 

Tensile  strength. 

•    12.7.'i0 

13.000 

^    13.260 

1    13,600 

13,760 

14,000 
14,250 
14.600 
14.750 
15.000 
15.500 
16,000 
16,600 
17.000 
17.500 
18,000 
18,500 
19.000 
19.500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,600 
23.000 
23.500 
24,000 
24,500 
25,000 
26,500 
26,000 
26,600 
26,640 



General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    106,660 

£1a«ticlimit  per  square  inch  of  original  section do...      62,000 

Elongation  per  inch  after  rupture inch..      0.1250 

KloDgation  per  inch  under  strain  at  ehutic  limit do...    .001800 

Reduction  in  diameter  at  point  of  rupture do...         .094 

Reduction  in  area  after  rupture,  percentum  of  original  section 30.6 

Position  of  rupture r'.85  from  neck 

Character  of  broken  surface granular:  silky  center 

Elongation  of  inch  sections ".08,  ".28*,  ".12,  ".10,  ".10,  ".07 


yo  \?^eZJB.2;.  llT/'le  ^:^a2 


jrooj>  Ce 
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No.  2750. 
Marks,  ^S?;? 
Diameter,  ''.564. 
Sectional  area,  .25  square  iuch. 


Applied  loads. 

Elongation 
Peraquarel  P^^i^ch. 


Total. 


Pounds. 

250 

LriO 

2,500 

3,750 

5,000 

6,350 

7,500 

8,750 

10,000 

11,250 

12,500 

12,750 

rj,ooo 

13,250 
13.500 
13,750 
14.000 
14.250 
14.500 
14,750 
15.000 
15,250 
ISi.:^ 
15^750 
16.000 
16.250 
16,500 
17,000 
17.500 
18.000 
18.500 
19.000 
19,500 
20,000 
20.500 
21,000 
21.500 
22.000 
22.500 
2%  000 
23,900 
24,000 
24.500 
25.000 
25,500 
26.000 
28.500 
27,000 
27,500 
27.910 


incn. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
35.000 
40,000 
45.000 
50,000 
51,000 
52.000 
53,000 
51,000 
55,000 
56.000 
57, 000 
58.000 
50.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76^000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94.000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108.000 
110,000 
111.640 


Inch. 
0.  . 

.000150 
.000317 
.000483 
.000650 
.000800 
.000983 
.001150 
.001333 
.001500 
.001667 
.001683 
.001717 
.001767 
.001817 
.001850 
.001KH3 
.001017 
.001067 
.002000 
.002117 
.002167 
.002317 
.002433 
.002667 
.002917 
.003300 
.004183 
.005333 
.006667 


.010000 
.011667 
.013333 
..015117 
.016833 


.022500 

.024833 

.027333 

.030000 

.0317 

.0850 

.0383 

.0430 

.0600 

.0567 

.0683 


Soocesaive 
elongation 
per  inch. 


Inch. 
0. 

.000150 
.000167 
.000166 
.000167 
.000150 
.000183 
.000167 
.000183 
.000167 
.000167 
.000016 
.000034 
.000050 
.000050 
.000033 
.  000033 
.000034 
.000050 
.000033 
.000117 
.000050 
.000150 
.000116 
.000234 
.000250 
.000383 
.000883 
.001150 
.001334 
.001666 
.001667 
.001667 
.001666 
.001784 
.001716 
.002000 
.002000 
.001067 
.002333 
.002600 
.002667 
.0017 
.0033 
.0033 
.0067 
.0050 
.0067 
.0016 
.0300 


Permanent 
set 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000017 


Sacceaaive 
permanent 


Inch. 


.000017 


Bemarka. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section ., pounds..    111,640 

Elastic  limit  per  square  inch  of  original  section do...      61,000 

Elongation  perinch  after  rupture inch..      0.1167 

EloogatloD  per  inch  under  strain  at  elastic  limit do...    .002167 

Eednetion  in  diameter  at  point  of  rupture do...         .104 

Rsdnctaon  in  area  after  rupture,  per  centum  of  original  section 83.5 

Position  of  rupture - .J  inch  from  neck 

Character  of  broken  surface granular;  silky  spot  in  center 

Elongation  of  inch  aectJk^ns ".26*,  ''.09,  ".07.  ".08,  ".09,  'Ml 


1060       TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  2751. 

Marks,  ^StIo 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Toua. 


Pounds. 
250 
1.250 
2,500 
3,750 
5,000 
6.250 
7,500 
8.750 
10,000. 
11.250 
12.500 
12,750 
13,000 
13,260 
13,500 
13,750 
14,000 
14.250 
14,500 
14.750 
15.000 
15,500 
16,000 
16,500 
17,000 
17,500 
18.000 
18.500 
19,000 
19,500 
20,000 
20,500 
21r000 
21,500 
22,000 
22,500 
23,000 
23,500 
21,000 
24,500 
25.000 
25,500 
26,000 
26,500 
27,000 
27,500 
27,520 


For  square 
Inoia. 


P<mnd». 
1,000 
5.000 
10.000 
15^000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
59,000 
60.000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86.000 
88,000 
00,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
110,080 


EloDgation 
perlnoh. 


Inch. 
0. 

.000117 
.006283 
.000450 
.000600 
.000767 
.000060 
.001117 
.001283 
.001433 
.001633 
.001667 
.001683 
.001733 
.001783 
.001833 
.001867 
.002017 
.002300 
.002517 
.002833 
.004000 
.005333 
.006583 
.007800 
.009167 
.  010917 
.011950 
.013533 
.  015117 
.016700 
.018333 
.020050 
.021867 
.024000 
.026333 
.028333 
.030833 
0333 
.0367 
.0417 
.0450 
.0617 
.0567 
.0683 
.0967 
.1000 


Saooessive 
elongatton 
perinch. 


Inch, 

0. 

.000117 
.000166 
.000167 
.000150 
.000167 
.000183 
.000167 
.000166 
.000150 
.000200 
.000034 
.000016 
.000050 
.000050 
.000050 
.000034 
.000150 
.000283 
.000217 
. 000316 
.001167 
.001333 
.001250 
. 001217 
.001367 
.001750 
.001033 
.001583 
.001584 
.001583 
. 001633 
.  001717 
.001817 
.002133 
.002333 
.002000 
.002.500 
.002467 
.0034 
.0050 
.0033 
.0067 
.0050 
.0116 
.0284 
.0033 


Permanent 
set. 


Inch, 
a 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SoceessiTe 

pennaaent 

set. 


Inch. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  iumtnary. 

Tensile  stren^h  per  sqnare  inch  of  original  seotion pounds..    110.  080 

Elastic  limit  per  sqaare  inch  of  original  section do...      56,000 

Elongation  per  inch  after  tnptnre inch..      0.1233 

Elongation  per  inch  under  strain  at  elaHtic  limit do...    .001867 

Itednction  in  diameter  at  point  of  rupture do...         .  104 

Keduction  in  area  after  rupture,  per  centum  of  original  section 83. .'» 

Position  of  rupture 1".84  from  neck 

Character  of  broken  surface granular;  Hilky  center 

Elongation  of  inch  sections ".06,  ".08,  ".10,  ".13.  ".26*,  ".11 


TESTS   OF   IRON,    STEEL,  AND   OTHER   MATERIALS.         1061 

No.  2652. 
Marks,  Sf^'Sf 
Diameter,  ''.564. 
Sectional  area,  .25  square  inch. 


Elonj^ation 
per  inch. 


Sncoeuive 
eloneation 
per  Inch. 


Permanont 
set. 


SacoeasiTe 

permitneDt 

set. 


Kisinarks. 


Pounds. 
250 
1,250 
2,500 
3.750 
5,000 
6.250 
7.500 
8,750 
10,000 
11.250 
12,5  0 
12,750 
13.000 
13.250 
13,500 
13.750 
14,000 
14,25) 
14^500 
14,750 
15,000 
15,500 
16.000 
16.500 
17,000 
17.5u0 
18,000 
18,500 
19,000 
19,500 
20.000 
20.500 
21,000 
21,500 
22.000 
22.500 
23,000 
23»500 
24,000 
24.500 
25,000 
26^509 
28^000 
26,500 
27,000 
27.. 'WO 
27.630 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
45,000 
50.000 
51.000 
52.000 
53.001) 
54.000 
55,000 
56,000 
57,000 
58.000 
59,000 
60.000 
62,000 
61.000 
66.0C0 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88.000 
90.000 
92.000 
94,000 
96.000 
98,000 
100.000 
102, 000 
104.000 
106,000 
108,000 
110.000 
110,  520 


Inch. 
0. 

.000117 
.000283 
.000467 
.000617 
.000783 
.000950 
.001133 
.001300 
.001467 
.001633 
.001667 
.001700 
.  001733 
.001783 
.001833 
.001867 
.001933 
.002117 
.002250 
.002583 
.003550 
.005117 
.006350 
.007750 
.000167 
.010667 
.011050 
.013417 
. 014917 
.016500 
.018181 
.  019917 
.021867 
.024167 
.026083 
.028250 
.030583 
.0333 
.0367 
.0400 
.0467 
.0517 
.0567 
.0667 
.0850 
.1067 


Inch. 
0. 
.000117 
.000166 
.000184 
.000150 
.000166 
.000167 
.000183 
.000167 
.000167 
.000166 
.000034 
.000033 
.000033 
.000050 
.000050 
.000034 
.000066 
.000184 
.000133 
.000333 
.000967 
.001567 
.001233 
.001400 
.001417 
.001500 
.001283 
.001467 
.001500 
.001583 
.001683 
.001734 
.001950 


.001916 

.002167 

.002333 

.002717 

.0034 

.0033 

.0067 

.0050 

.0050 

.0100 

.0183 

.0217 


Inch. 


Inch. 


Initial  load. 


Elastic  limit 


Tenaile  strength. 


General  summary, 

Tenidle  strength  per  square  inch  of  orieinal  section pounds..    110,520 

XUmUo  limit  per  square  inch  of  original  section do...      57,000 

Elongation  per  inch  after  ruptnre inch..      0.1467 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001933 

Redaction  in  diameter  at  point  of  rupture do...         .104 

Itednction  in  area  after  rupture,  per  centum  of  original  section 33.5 

Position  of  rapture 3  inches  from  neck 

Character  of  broken  surface granular;  silky  center 

SloDgstionof  inch  •octiona MO,  ''.16^  ".29*,  ".15,  ".10,  ".08 


1062         TESTS   OF   IRON,  STEEL,  AND   OTHEB   liATERIALS. 

No.  2753, 

Marks,  ^i  Vt 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


TotaL 


250 
1,250 
2,500 
3,750 
5,000 
6.250 
7,500 
8,750 
10,000 
11.250 
12.500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14.500 
14,750 
15.000 
15,500 
18,000 
16,500 
17,000 
17.500 
18,000 
18,500 
19,000 
10,500 
20.000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25*000 
25,500 
26,000 
26,500 
27,000 
27.050 


Persqnare 
inon. 


Poundt. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
50.000 
60,000 
62.000 
64,000 
60,000 
68.000 
70,000 
72,000 
74.000 
76,000 
7K,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 
94,000 
96, 0(0 
98.000 
100,000 
102,000 
104,000 
106,000 
108.000 
108.200 


Elongation 


per 


Sum 
ch. 


Inch, 
0. 

.000167 
.000333 
.000500 
.000650 
.000817 
.000983 
.001183 
.001367 
.001533 
.001717 
.001767 
.001817 
.001967 
.002250 
.002500 
.003167 
.003667 
.004167 
.004667 


. 027000 

.020333 

.0317 

.0350 

.U38:t 

.0417 

.0467 

.0517 

.0583 

.0683 

.0883 

.1017 


Sacoessivo 
elongation 
per  inch. 


.006500 
.007800 
.009083 
.010333 
.011667 
.013100  i 
.014583  ; 
.01008:)  I 
.017567  I 
.019167  I 
.020917  : 
.022917  • 


Inch. 
0. 

.000167 

.000166 

.000167 

.000150 

.000167 

.000166 

.000200 

.000184 

.000166 

.000184 

.000050 

.00005C 

.00015C 

.000283 

.000250 

.000667 

.000500 

.000500 

.000500 

.000616 

.001217 

.001300 

.001283 

.001250 

.001334 

.001433 

.001483 

.001500 

. 001481 

. 001600 

.001750 

.002000 

. 001916 

.  002167 

.  002333 

.  0023C7 

.0033 

.0033 

.0034 

.0050 

.0050 

.0066 

.0100 

.0200 

.0134 


Permanent 
sot. 


iTieh. 


Saocesslvo 

permanent 

set. 


Bomarks. 


Inch. 


Initial  loa«l. 


Elasticlimit. 


Tensile  s'trength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    10(t,200 

Elastic  limit  per  squaro  inch  of  original  section do...      52,000 

£longatii>n  per  inch  after  raptare inch..      0.1167 

Elongation  per  inch  nnder  strain  at  elastic  limit do...    .001817 

lleduction  in  diameter  at  point  of  mpture do...         .094 

Kcdnction  in  area  after  rupture,  per  centam  of  original  section 30.6 

Position  of  rupture 3^  inches  from  neck 

Character  of  broken  surface granular;  silky  cent<^r 

Elongation  of  inch  sections ".09,  ".11,  ".20*,  ".13,  ".07, ''.08 


TESTS  OF   IBON,   »TKKL,    ANli   UTilEH   MATERIALS. 

No.  2754. 

Marks,  i«^,<i5 

Diameter,  ".564. 

Sectional  area,  .25  sqaaro  inch. 


1063 


Applied  loads. 


TotaL 


Pmmdt. 
250 
1,250 
2.600 
8.750 
S^OOO 
0,250 
7.500 
8.750 
10.000 
11.250 
12,500 
12,750 
13.000 
13.250 
13.500 
18.750 
14.000 
14,250 
14.500 
14,730 
15.000 
IS.  500 
10.000 
10,500 
17,000 
17.500 
18,000 
18,500 
19.000 
10.500 
20,000 
20,500 
21.000 
21.500 
22.000 
22.500 
23.000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
28,500 
27.000 
27,500 
27,880 


Per  aauare 
incn. 


PottmdM. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51.000 
52,000 
53.000 
54,000 
55,000 
50.000 
57,000 
58,000 
50.000 
80.000 
82,000 
84,000 
88.000 
88,000 
70,000 
72,000 
74.000 
78.000 
78,000 
80,000 
82,000 
84.000 
86.000 
88,000 
00,000 
»2,000 
94,000 
98.000 
98,000 
100,000 
102.000 
104,000 
108.000 
108,000 
110,000 
110,720 


Eloontlon 
per  loch. 


Inch, 
0. 

.000117 
.000263 
.000450 
.000833 
.000800 
.000083 
.001150 
.001317 
.001483 
.001850 
.001717 
.001783 
.  001817 
.001917 
.002017 
.002133 
.002800 
.003033 
.003387 
.003917 
.005133 


.007587 
.008783 
.010083 
.011500 
.012833 
.014167 
.015687 
.017187 
.018887 
.020433 
.022133 
.023833 


.028267 


.0333 
.0367 
.0383 
.0450 
.0500 
.0550 
.0650 
.0833 
.1017 


elonflfation  I    "*»"""«'"•' 
perioch.  |       ^^ 


Inch, 
0. 

.000117 
.000160 
.000167 
.000183 
.000167 
.000183 
.000167 
.000187 
.000106 
.000167 
.000067 
.000066 
.000034 
.000100 
.000100 
.000116 
.000467 
.000433 
.000333 
.000550 
.  001210 
.001200 
.001234 
.  001216 
.001300 
.001417 
.001383 
.001334 
.001500 
.001500 
.001500 
.001766 
.001700 
.001700 
.002000 
.002434 
.002566 
.002467 
.0034 
.0016 
.0067 
.0050 
.0050 
.0100 
.0183 
.0184 


Inch. 


SncceMive 

permaoent 

eet. 


Inch. 


Bemarka. 


Initial  load. 


ElaaUclimit 


Ten3ile  strongth. 


General  summary. 

Tensile  etreiifcth  per  sqaare  inch  of  original  section ponnds..    110,720 

Klastio  limit  per  so oare  inch  of  original  section do...      53,000 

Blongatton  per  inch  after  mptare inch..      0.1283 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001817 

Redaction  in  diameter  at  point  of  rupture do. . .         .  0!U 

Reduction  in  area  after  rapture,  per  contum  of  original  section 30.fi 

Position  of  roDtare 2".6S  from  neck 

Character  of  broken  sarface grannlar;  silky  center 

KloDgation  of  inch  sections ''.09.  ".14,  ".27*.  ".13.  ".08,  ".06 


1064  TESTS   OF   IBON,  STEEL,  AND   OTHEB  MATEBIALS. 

No.  2766. 

Mark8,2f;S 

Diameter  ''.664. 

Sectional  area,  .26  square  inch. 


Applied  loads. 

1 

Elongation 
per  inch. 

Saecesfive 
elongation 
perlnch. 

Permanent 
set. 

SncoeaaiTe 

permanent 

set. 

Kemarka. 

Total. 

Per  square 
inch. 

Poundt. 

250 

1,250 

2.500 

8.750 

5,000 

6,250 

7.500 

8.760 

10.000 

11.250 

12,500 

12.750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15.000 

16.500 

16.000 

16,500 

Poundt. 
1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
30.000 
35.000 
40,000 
45.000 
60,000 
51,000 
52.000 
83.000 
64.000 
65.000 
66.000 
57.000 
58,000 
69,000 
60,000 
62,000 
64.000 
66.000 
68.000 
70.000 
72.000 
74.000 
76.000 
78,000 
80.000 
82.000 
84.000 
86.000 
88,000 
90,000 
92.000 
94.000 
96,000 
08,000 
100,000 
102.000 
104,000 
106,000 
108,000 
109.240 

Inch. 
0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000967 
.001183 
.001800 
.001467 
.001683 
.001717 
.001833 
.001950 
.002233 
.002517 
.002860 

.003017 

.004467 

.005050 

.006217 

.007450 

.008750 

.010083 

.011333 

.012583 

.014083 

.016067 

.017083 

.018750 

.020400 

.*  022050 

.0239.50 

.026083 

.028333 

.0317 

.0350 

.0367 

.0383 

.0450 

.0500 

.  0550 

.0050 

.0783 

.1000 

Inch, 
0. 

.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000187 
.000167 
.000116 
.000034 
.000116 
.000117 
.000288 
.000284 
.000333 
.000483 
.000584 
.C00560 
.000583 
.001167 
.001233 
.001300 
.001333 
.001250 
.001250 
.001500 
.00158^ 
.00141« 
.00186- 
.001650 
.001650 
.001900 
.002133 
.002250 
.003367 

.0017 
.0016 
.0067 
.0050 
.0050 
.0100 
.0133 
.0217 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastlclimlt 

1    17,000 

17.500 
18,000 
18,600 
19.000 
19.500 
20,000 
20,500 
21.000 
21,600 
22,000 
22.500 
23.000 
28.600 
24.000 
24,600 
25,000 
25,600 
26.000 
26.600 
27.000 
27.310 

Tensile  strength. 

1 

General  eummary. 

Tensile  strength  per  sqoare  inch  of  original  section pounds..    100  240 

Elaaticlimit  per  square  inch  of  original  section *^  do  61*OoIi 

Elongation  per  inch  after  rupture "inch'"      0  1167 

Elongation  per  inch  under  strain  at  elastic  limit '..'.'.'."'.". do    *      001717 

Reduction  in  diameter  at  point  of  rupture do  084 

Reduction  in  area  ofter  rupture,  per  centum  of  original  'section  V. . .  ..V.V. 27  « 

Position  of  rupture aVmiddioof  nt^'m 

Characterof  broken  surface "li:!        I    ll frT^r,,^LT}liiL^l;i^l 

Elongation  of  inch  sections ................JJ.VJJf^oV.'^^^ 


JO  'aV59e^  ^.  2^.  JS;t/^  c-^a-Z 


Jlbojo  O7 


!< —    ^o/kcf~      i 


H  Ex  1/....49  2 


TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  2766. 
Marks,  %\^ 
Diameter,  ''.564. 
Sectional  area,  .25  square  incb. 
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Applied  loads. 

EloBgation 
per  Inch. 

SacceMlve 

SacOMaiTd 

Bemarka. 

ToUL 

Peraonare 
inch. 

pcrincb.   |       "^^ 

1 

permanent 

P^ftndt, 

290 

1,260 

2,500 

8.750 

5.000 

6.250 

7.500 

8,750 

10.000 

11.260 

12.600 

12,760 

13,000 

13,280 

13,500 

13,750 

14.000 

14.250 

14.600 

14.750 

15^000 

15,600 

18,000 

16,500 

17.000 

17.600 

18.000 

18,500 

19,000 

19.600 

20,000 

20,600 

21.000 

21,500 

22,000 

22,500 

23.000 

23,500 

24.000 

24.500 

Poundt. 
1,000 
5.000 
10,000 
15.000 
20.000 
25.000 
30.000 
35.000 
40.000 
45.000 
50.000 
51,000 
52,000 
53,000 
54.000 
65,000 
.'iO.OOO 
57.000 
58,000 
50,000 
60,000 
82,000 
64,000 
68,000 
68.000 
70,000 
72,000 
74,000 
78,000 
78,000 
80,000 
82,000 
84,000 
88,000 
88,000 
90,000 
92,000 
94.000 
08,000 
98.000 

luo.ooo 

102,000 
104.000 
108,000 
108,000 
110,000 
111,160 

iiu*. 
0. 

.000117 

.000283 

.000450 

.000600 

.J00767 

.000950 

.001133 

.001300 

.001487 

.001633 

.001667 

.001083 

.001717 

.001783 

.  001817 

.001867 

.001900 

.002000 

.002083 

.002217 

.002633 

.003417 

.004750 

.006083 

.007583 

.000083 

.010367 

.011867 

.013650 

.015167 

.018667 

.018183 

.020167 

.022167 

.024100 

.038217 

.0283 

.0317 

.0350 

.0383 

.0417 

.0467 

.0517 

.0600 

.0717 

.0917 

Inch. 
0. 

.000117 
.000168 
.000167 
.000150 
.000167 
.000188 
.000183 
.000167 
.000167 
.000168 
.000034 
.000018 
.000034 
!000068 
.000034 
.000050 
.000033 
.000100 
.000083 
.000134 
.000416 
.000784 
.001333 
.001333 
.001500 
.001500 
.001284 
.001500 
.001783 
.001517 
.001500 
.001518 
.001084 
.002000 
.001933 
.002117 
.002083 
.0034 
.0033 
.0033 
.0034 
.0050 
.0060 
.0083 
.0117 
.0200 

Inch. 
0. 
0. 
0. 
0. 

a 

0. 
0. 
0. 
0. 

Inch, 
0. 

Initial  load. 
Elastie  limit 

Tensile  strength. 

"^ 

1    25^000 

S;5oo 

26.000 
26,500 
27.000    ' 
27.500 
27.790 

General  aummary, 

Teosile  atrength  per  square  inch  of  original  flection ponnds. 

ElafttJc  limit  per  sanare  inch  of  original  section do.. 

EUyngation  per  incn  after  ruptare inch. 

Elongation  per  inch  under  strain  atelastic  limit do.. 

Redaction  in  diameter  at  point  of  ruptare do . . 

Kedoction  in  area  after  rapture,  per  centum  of  original  section .„. ., 

roeitionof  rupture ".70fh>mneck 

Character  of  broken  surface granular ;  radiating  from  a  dull  spot  at  circumference 

Eloagation  of  inoh  sootlona ".18*,  ".09,  ".08,  ".07,  ".07,  ".08 


111,  160 

57,000 

0.0950 

.001900 

.054 

18.3 
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No-  2767. 

Marks/^T^o' 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 
250 
1,250 
2,500 
3,750 
5.000 
6,250 
7.500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,750 
15.000 
15,500 
16,000 
16.500 
17.000 
17,500 
18,000 
18,500 
19,000 
10.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22.500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27.500 
28,000 
28»120 


Per  sanare 
incn. 


Elongation 
per  mch. 


Pounds. 

1,000 

5,000 

10.000 

15,000 

20,000 

25.000 

30.000 

35.000 

40.000 

45,000 

50,000 

51,000 

52,000 

53,000 

54,000 

55,000 

56,000 

67,000 

58,000 

50,000 

60,000 

62,000 

64,000 

66.000 

68.000 

70.000 

72.000 

74,000 

76,000 

78.000 

80.000 

82,000 

84,000 

86.000 

88,000 

90.000 

92.000 

04,000 

96.000 

98,000 

100.000 

102,000 

104  000 

106,000 

108, 000 

110,000 

112,000 

112. 4£0 


Inek, 
0. 

.000117 
.000283 
.000450 
.000617 
.000783 
.000950 
.001117 
.001283 
.001450 
.001633 
.001667 
.001700 
.001733 
.001783 
.001817 
.001933 
.002000 
.002117 
.002250 
.002667 
.003350 
.004350 
.005533 
.006917 
.008167 
.009583 
.011000 
.012000 
.013917 
.015083 
.016833 
.018417 
.020260 
.022083 
.024167 
.025967 
.0283 
.0317 
.0333 
.0367 
.0400 
.0450 
.0500 
.0550 
.0650 
.0850 
.1033 


SaccesaiTe 
eloneation 
perlnch. 


Inch. 
9. 

.000117 
.000106 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000183 
.000034 
.000033 
.000033 
.000060 
.000034 
.000116 
.000067 
.000117 
.000133 
.000417 
.000683 
.001000 
.  001183 
.001384 
.001250 
.001416 
.001417 
.001000 
.001917 
.001166 
.001750 
.001584 
.  001833 
.001833 
.002084 
.001800 


.0034 
.0016 
.0034 
.0033 
.0050 
.0050 
.0050 
.0100 
.0200 
.0183 


Permanent 
set. 


Inch. 


Sucoessive 

permanent 

set 


Inch. 


Bemarks. 


Initial  1 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    112,480 

Elastic  limit  per  square  inch  of  original  section  do...      55.000 

Elongation  per  inch  after  mptnre inch..      0.1300 

Elongation  per  Inch  nnder  strain  at  elastic  limit do...    .001817 

Ke<luction  in  diameter  at  point  of  rupture do...         .084 

Reduction  in  area  after  rupture,  per  centum  of  original  section 27.6 

Position  of  rupture at  middle  of  stem 

Character  of  brolien  surface granular;  silky  center 

Elongation  of  inch  sections ".08,'Ml,  ".19*,".21».".11,".0« 


TESTS  OP  IRON,   STEEL,  AND   OTHER  MATERIALS. 
No.  2768. 

Marks,  ^^§;£' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 
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Applied  loads. 

Elongation 
per  inch. 

Inch 
0. 
.000150 
.000317 
.000467 
.  OOtXKrj 
.000800 
.000967 
.001133 
.001300 
.001467 
.001667 
.001717 
.001750 
.001783 
.001800 
.001850 
. 001933 
.001883 
.002100 
.002250 
.002450 
.003067 
.004000 
.005187 
.006583 
.007833 
.000333 
.  010617 
.012083 
.013538 
.014850 
.016500 
.018167 
.020000 
.022083 
.023833 
.026167 
.028333 
.030833 
.033750 
.0367 
.0400 
.0450 
.0500 
.0567 
.0667 
.0833 
.0950 

Succeaaivo 
elonfration 
per  inch. 

Pemianeut 

80t. 

Saccessive 

pennaneut 

set. 

Inch. 
0. 

Remaiks. 

Total 

Pcund*. 
250 
1.250 
2.500 
3,750 
5,000 
6.250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14.750 
15,000 
15,500 
18,000 
18,500 
17,000 
17.600 
18,000 
18.500 
19,000 
19,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,900 
23.000 
23,500 
24,000 
24.600 
25,000 
25,500 
28,000 
26.500 
27.000 
27,500 
28.000 
28,030 

PerBquare 
inch. 

Pound*. 

1,000 

5.000 

10,000 

15,000 

20.000 

25.000 

30.000 

35.000 

40.000 

45,000 

50,000 

51,000 

52.000 

53.000 

54,000 

55,000 

66,000 

57,000 

58.000 

50,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74.000 

76,000 

78.000 

80,000 

82,000 

84,000 

86.000 

88.000 

90.000 

92,000 

94,000 

II6.000 

98.000 

100,000 

102,000 

104,000 

106,000 

108.000 

110,000 

112,000 

112,120 

Inch. 
0. 

.000150 
.000167 
.000150 
.000160 
.000167 
.000167 
.000166 
.000167 
.000167 
.000200 
.000050 
.000033 
.000033 
.000017 
.000050 
.0000^ 
.000050 
.000117 
.000150 
.000200 
.000617 
.000933 
.001167 
.00H16 
.001250 
.001500 
.001284 
.  001466 
.  001450 
.  001317 
.001650 
.001667 
.001833 
.002083 
.001750 
.002334 
.002166 
.002500 
.002917 
.002050 
.0033 
.0050 
.0050 
.0067 
.0100 
.0166 
.0117 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
ElasUc  limit. 

Tensile  strength. 

..... 



Oeneral  summary. 

Tensile  strenfrth  per  square  inch  of  original  Acetion pounds..    112  120 

Klastic  limit  per  sanare  inch  of  original  section «io . .        67*  000 

EtoDgation  per  inen  aft<»r  rnptnre ...'!l!!'inclj!!      0.0967 

Kiungation  per  inch  under  strain  at  elastic  limit .....!!'!.!"!!. do.!.    .OOIOHS 

Reduction  in  diaineterat  point  of  rupture '.....'..'.'... ^o...    '    .074 

Reduction  in  area  after  rupture,  per  centum  of  original  section "" ' 24  6 

Position  of  nipturo.... J  inih'from  neilc 

Character  of  broken  snrface . .  granular;  dull  spot  at  circumference 

Elongation  of  men  sectioiui ",07.  ".07,  ".07,  ".08,  ".10,  ".19* 
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No.  2759. 


Marks,  ^i^,? 

Diameter,  "Mi. 

Sectional  area,  .25  square  inch. 


AppliAd  loAdB. 

Elongation 
per  inch. 

Succeiuiive 
elongation 
per  inch. 

Permanent 
set. 

Successive 

Total. 

Per  square 
inch. 

pornianeiit 
set. 

Kemaiks. 

PoundM. 
250 
1,250 
2.500 
3,750 
5,000 
6,250 
7,600 
8,750 
10,000 
IK  250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14. 250 
16,500 
14,750 
15.000 
15,500 
16,000 
16,500 
17,000 
17.  .500 
18.000 
18.500 
19,000 
19,500 
20,000 
20,500 
21,000 
21.500 
22.000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
25.500 
26,000 
20,500 
27.000 
27,500 
27,800 

PoundM. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52.000 
53.000 
54,000 
56,000 
56,000 
57.000 
68,000 
59,000 
60,000 
02. 000 
04,  000 
Vh\,  OIK) 
U><,  (NM) 
70. 000 
72, 000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
80. 000 
88,0iK) 
90,000 
92,000 
04.000 
96.000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
111,200 

Inch. 
0. 

.000117 
.000287 
.000450 
.000617 
.000767 
.000933 
.001117 
.001300 
.001450 
.001633 
.001667 
.001700 
.001733 
.  001767 
.001817 
.001900 
.  00198:{ 
.002100 
. 002217 
.002467 
.003000 
.003KW 
.  004917 
.006167 
.  00753.1 
.009000 
.  010283 
.011750 
.013107 
.014750 
.0I&50O 
.018000 
.  019700 
.  021067 
.023667 
.025833 
.  027833 
.030167 
.0333 
.0367 
.0400 
.04li0 
.0500 
.05.W 
.0650 
.0900 

Inch. 
0. 

.  000117 
.000150 
.000183 
.000167 
.000150 
.000160 
.000184 
.000183 
.OOOliH) 
.0:;0I83 
. 000034 
.  000033 
. 000033 
. 000034 
.  000050 
.000083 

.  »ooo8:j 

.000117 
.000117 
.000250 
,0005:13 
,  0008.33 
.  001084 
.  001250 

.(H)\:m 

. 001467 

.001283 

.001467 

.001417 

.  00158:1 

.001750 

.001500 

.001700 

.001907 

.002000 

.002166 

.002000 

.002334 

.  01KU33 

.0034 

.0033 

.0050 

.0050 

.0050 

.0100 

.0250 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 



1 

Elastic  Umit 
Tensile  strcngtli. 

::":::::";l:::::::::::: 

1 

•■-- 

' 

1 



General  summary. 

Tensile  strength  per  sqnaro  inch  of  original  section pounds..    111.200 

Elastic  limit  per  sonare  inch  of  original  section do..       .'>5,(i00 

Elongation  per  inch  after  ruptare inch..      O.OOO.i 

Elongation  per  inch  under  strain  at  elafltic  limit do  ..    .<i01m|7 

Reduction  in  diameter  at  point  of  rupture do..  .00» 

Kediiction  in  area  after  rupture,  per  centum  of  original  section •.'1.4 

Position  of  rupture ".4.'>  from  uvvk 

Character  of  hrolcen  surface grnnular:  nilky  center 

Elongation  of  inch  sectiona ".05,  ".05  ".06  ".OC  ".08,  ".24* 
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JTo.  2760. 
Marks,  gBjC, 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


Applied  loadA. 

Elonf^ation 
per  inch. 

Saccessive 
elonc^tion 
per  inch. 

Pormanont 
set. 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 

s- 

0. 

Snccessive 

permanent 

set. 

Remarks. 

TotaL 

Peraqaare 
inch. 

Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6,230 

8.750 
10,000 
11,250 
12,500 
12.750 
13.000 
13.250 
13,500 
13,750 
]<,000 
14,250 
14,500 
14.750 
15,000 
1^500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20.000 
20,500 
21,000 
21.500 
22.000 
22,500 
23.000 
23,500 
24,000 
24,600 
25^000 
25,500 

Pounds, 
1.000 
5.000 
10.000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
50.000 
.51,000 
52,000 
53,000 
54.000 
.'>5.000 
56.000 
57.000 
58.000 
59,000 
60.000 
6J.O0O 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84.000 
86.000 
88,000 
90.000 
92,000 
9(.000 
*       96,000 
98,000 
100,000 
102,000 
104.000 
106.000 
107,440 

Inch. 
0. 
.000117 
.000283 
.000450 
.000600 
.000767 
.000933 
.001117 
.00128:i 
.001450 
.001033 
.001683 
.001783 
.001950 
.  0024117 
.002800 
.  (KK067 
.003883 
.004.500 
.005067 
.005833 
.006950 
.008333 
.00«83 
.010917 
.012667 
.  014167 
.015583 
.  017100 
. 018750 
.  020783 
.022667 
.024833 
.026833 
.0300 
.0317 
.03.50 
.03&t 
.0417 
.0467 
.0.-117 
.0.567 
.0683 
.08:13 
.1167 

Inch. 
0.    • 
.000117 
.000166 
.000167 
.000150 
.000167 
.000166 
.000184 
.000160 
.000167 
.000183 
.000050 
.000100 
.000107 
.000517 
.  600.133 
. 000567 
.000516 
.000617 
.000567 
.000766 
.001117 
.001383 
.001250 
.  001334 
.001750 
.001500 
.  001416 
.001517 
.001050 
.002033 
.001884 
.002166 
.002000 
.003167 
.0017 
.0033 
.0033 
.0034 
.0050 
.  0050 
.0050 
.0116 
.0150 
.0334 

Inch. 
0. 

Initial  load. 
ElaBticlimit 

Tenaile  strength. 

ae^ooo 

i    ^500 

201880 

GeneraX  summary, 

Tfflsile streDji^  per  square  inch  of  orisinal  section pounds..    107,440 

Kbstle  limit  per  aaoare  inch  of  orl^nal  section do...      51,000 

£loBgation  per  Incn after  mptnre inch..      0.1417 

£IoDgatioD  per  inch  under  strain  at  elastic  limit do...    .001683 

ftedoetionin  diameter  at  point  of  rupture do...         .084 

itednctloD  in  area  after  rupture,  per  centum  of  original  section 27. 6 

PosidoDof  mptaro : 2i  inches  from  neclc 

f^mcterof  broken  surface granular;  silky  spot  near  center 

Elo&gation  of  ineliflectlona 09, ''.22*,  ''.23*,  ".15,  ".10,  ".06 


1070        TESTS   OP  IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  2761. 

Marks,  ^^?;S 

Diameter,  '\5(}L 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Poundi. 
2&0 
1,250 
2,500 
3.750 
5,000 
C,  250 
7,500 
8,750 
10,000 
11,250 
12,500 
12.750 
13.000 
13. 250 
13.  uOO 
13,750 
14.000 
14, 250 
14.500 
14. 750 
15,000 
15,500 
16.000 
16,500 
17,000 
17.500 
IH.OOO 
18.500 
10,000 
19.500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
26, 610 


'  i!'i/*«  ««♦:««  !  Successive 

peJSch      elongation 

inch. 


Poundt. 
1,000 
5.000 
10, 000 
15.000 
20. 000 
25,000 
»0.000 
35.  OUO 
40.000 
45.000 

50,  OOO 

51,  000 
52,000 
53,000 
54,000 
55.  000 
.'><:,  000 
57. 000 
58, 000 

59,  000 

60,  (KK) 
62, 000 
6i,000 
66,000 
68,000 
70, 000 
72,  000 
74, 000 
76, 000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90.000 
92.000 
94.000 
96.000 
98.000 

100,000 
102,000 
104.000 
106, 000 
100,440 


Inch. 
0. 

.000133 
.000300 
.000467 
.000650 
.000817 
.000983 
.001150 
.001317 
.  001483 
.001667 

.  oonoi) 

. 001750  i 
. 0U1783  ; 
.00U»00  ! 
. Ou20jO  I 
. 002467  I 
.002833  I 
. 003500 
.004017 
.  004850 
.006083 
.  007667 
.  000.^8:1 
.010500 
.011833 
.  013300 
.014833 
.016417 
.  0180a3 
.020000 
.021833 
.024000 
.026250 
.  028583 
.030833 
.  03.13 
.0367 
.0400 
.  0467 
.  0517 
.0567 
.0067 
.0850 
.1050 


Inch. 
0. 

.000133 
. 000167 
.  000167 
.000183 
.000167 
.000160 
.000167 
.  000167 
. 000160 
.  (J001K4 
. 000033 
.000050 
. OU0033 
.000117 
.000150 
.  000417 
. 000306 
.000667 
.000517 
.  0008,3:^ 
.001233 
.001584 
.  001916 
.000917 
. 001333 
. 001467 
.001533 
.001584  1 
.001666  ' 
.001917  I 
.001833 
.  002167  I 
.  002250  • 
.002333  I 
.002250 
.002467 
.0034 
.0033 
.0067 
.0050    I 
.  0050 
. 0100    I 
.0183    , 
.0200    I 


Penuauent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 


.000017 


Saccessive 

pcnnanent 

sot. 


Zneh. 


Bemarka. 


Initial  load. 


.  0C0017 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  orieinal  section pounds..    100,440 

Elastic  limit  per  square  inch  of  originaTsection « do...      53,000 

Elongation  per  inch  after  rupture inch..      0.1200 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001783 

Keductionin  diameter  at  point  of  rupture do...         .094 

Reduction  in  area  after  rupture,  per  centum  of  original  section •         ^*  ^ 

Position  of  rupture ".80  from  neck 

Character  of  broken  surface granular;  silky  eooentric  spot 

Elongation  of  inch  seotions ".25*,  ".14,  ".69,  ".08,  ".08, ''.08 


.  \\\\ 


\\. 


'.  %' 


.•>•■•  v.-:.\^ 
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TESTS   OF   IRON,    STEEL,  AND   OTHER   MATERIALS. 

No.  2683. 

Marks,  »»,«!,?• 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


1071 


Applied  loads. 


TotaL 


Pounds. 
250 
1.250 
2,500 
3,750 
5,000 
6.250 
7.500 
8,750 
10.000 
11,250 
12,500 
12.750 
13,000 
13,250 
13,500 
13,750 
li,000 
14,250 
14.500 
14,750 
15,000 
15.500 
16.000 
16.500 
17.000 
17,500 
1R,000 
18L500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
:3.00c 
23,500 
24,000 
24,500 
25,000 
25.500 
26.000 
26,500 
27,000 
27,415 


Per  sqaare 
incn. 


Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45.000 
50.000 
51,000 
52,000 
53.000 
54,000 
55,000 
56.000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
6S,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.000 
82.000 
84,000 
86,000 
88.000 
00.000 
92,000 
94,000 
06.000 
98,000 
100,000 
102,000 
104,000 
106.000 
108,000 
109,660 


Elonf^atlon 
per  iDch. 


Inch. 
0. 

.000150 
.  00U317 
.000483 
.000650 
.000833 
.001000 
.001167 
.001333 
.001483 
.001650 
.001683 
.001733 
.001767 
.001783 
.001850 
.001S83 
.001950 
.002117 
.002300 
.002567 
.003233 
.004000 
.005117 
.006833 
.008267 


.011417 

.012833 

.014833 

.016500 

.018083 

.019667 

.021417 

.023333 

.025607 

.0275 

.0300 

.0333 

.0367 

.0400 

.04iO 

.0500 

.0583 

.0700 

.0907 


Successive 
elODiCRtion 
per  inch. 


Iiuh. 
0. 

.000150 
.000107 
.000166 
.  000167 
.000183 
.000167 
.000167 
.000166 
.000150 
.000167 
.000033 
.000050 
.000034 
.000016 
.000067 
.000033 
.000067 
.000167 
.000183 
.000267 
.000666 
.000767 
.001117 
.001716 
.001434 
.001566 
.001584 
.001416 
.002000 
.001667 
.001683 
.001i»4 
.001750 
.  001916 
.002334 
.001833 
.0025 
.0033 
.0034 
.0033 
.0050 
.0030 
.0083 
.0117 
.0267 


Permaneot 
sot. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 


Successive 

pernianeut 

set. 


Inch. 


Remarks. 


iDiiial  load. 


ElasUo  limit. 


Tensile  strengtli. 


General  summary, 

Ti^nsile  strength  per  square  inch  of  orizinal  section ponmla..    109,000 

KiMtic  limit  per  8<iD»re  inch  of  original  section do...      57,000 

Ekmgation  per  inch  after  rupture inch..      0.1133 

Klongmtion  per  inch  under  strain  at  elastic  limit do...    .OOlO.'rf) 

KfMtaction  in  diameter  at  point  of  rupture do. . .         .101 

K«^action  in  area  aher  rupture,  per  centum  of  original  section 33.  r> 

I'mition  of  rupture 1"17  from  neck 

(  haiarterof  broken  surface granular;  nilky  rPiit«»i 

EloDgation  of  inch  sections ".07,  ".07,  ".07.  ".08,  ".08.  ".21* 


1072        TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  2684. 

Marks,  lg$;& 

Diameter,  '^565. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Per  square 
loch. 


Elongation 
per  inch. 


Sacceesive 
elongation 
per  inch. 


Permanent 
Bet. 


Snccessive 
permanent 


Bemarks. 


Pounds. 
250 
1,250 
2.500 
3.750 
5,000 
6,250 
7,500 
8,760 
10.000 
11,260 
12,600 
12,760 
13,000 
13,250 
13,600 
13,750 
14,000 
14,260 
14.600 
14.750 
15,000 
15,600 
16,000 
16,500 
17,000 
17,600 
18,000 
18.600 
10.000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
23,000 
23,500 
24.000 
24.500 
26,000 
25,500 
26,000 
26,360 


Pounds. 
1,000 
6,000 
10,000 
15, 000 
20,000 
25,000 
30,000 
36,000 
40,000 
45,000 
60,000 
51,000 
62,000 
53,000 
64,000 
65,000 
66,000 
67.000 
58,000 
69,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94.000 
96,000 
98,000 
100,000 
102,000 
lOi.OOO 
105,440 


Inch. 
0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000967 
.001133 
.001800 
.001467 
.001633 
.001667 
.  001717 
.001760 
.001800 
.002000 
.002383 
.002833 
.003533 
.004100 
.004933 
.006417 
.007833 
.009350 
.010667 
.012250 
.013667 
.015283 
.016833 
.018550 
.020500 


.024500 

.026783 

.0300 

.0333 

.0367 

.0383 

.0433 

.0483 

.0333 

.0633 

.0783 

.1050 


Inch. 

. 000133 

.000167 

.000167 

.000166 

.000^67 

.000167 

.000166 

.000167 

.000167 

.000166 

.000084 

.000050 

.000033 

.0U0060 

.000200 

.000383 

.000450 

.000700 

.000567 

.000833 

.001484 

.001416 

. 001517 

.001317 

.001583 

.001417 

.  001616 

.001650 

.001717 

.001950 

.002083 

.  001917 

.002283 

.006217 

.0033 

.0034 

.0016 

.0050 

.0050 

.0050 

.0100 

.0150 

.0267 


Inch. 


Inch. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  aummai-y. 

Tensile  strength  per  square  inch  of  original  section pounds..    10.i,440 

Elastic  limit  per  sqnaro  inch  of  original  section do...      54.000 

Elongation  per  inch  after  mptare inch..      0.1300 

Elongation  per  inch  under  strain  at  elastic  limit • do...    .001800 

Keduction  in  diameter  at  point  of  rapture do. ..         .115 

Keduction  in  area  after  rupture,  per  centum  of  original  section 36. 4 

Position  of  rupture 1  ".22  from  neck 

Character  of  broken  surface granular;  silky  center 

Elongation  of  inch  sections ".06,  ".08,  ".09,  ".10,  ".23*,  ".22 


TESTS   OF   IRON)    STEEL^   AND   OTHER   MATERIALS.  1073 

No.  2686. 

Marks,  ^b'?;& 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loAds. 


ToUL 


Poundi. 

1,250 
3,500 
3,750 
5,000 
8,250 
7.500 
8,750 
10,000 
11,250 
12,500 
12,  750 
13,000 
13,250 
n.500 
13,750 
14,100 
14.  2.VI 
14,500 
14.750 
15.000 
15.500 
16,000 
18,500 
17,000 
17.500 
18,000 
»,500 
19,000 
19.500 
20.UOO 
30,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,600 
24,000 
24,500 
25.000 
25,500 
28,000 
26,500 
27,000 
27,080 


Persqiure 
inco. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52.000 
53.000 
64,000 
65^000 
68,000 
57.000 
58,000 
60,000 
80.000 
82,000 
84.000 
86,000 
88,000 
70,000 
.  72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84,000 
86.000 
88.000 
90,000 
02,000 
94,000 
98.000 
96,000 
100.000 
102,000 
104,000 
108.000 
108.000 
108,240 


EloD^tion 
per  inch. 


Inch, 
0. 

.000150 
.000300 
.000467 
.000633 
.000783 
.000950 
.001117 
.001283 
.001467 
.001650 
.001683 
.001717 
.001767 
.001817 
.001917 
.002100 
.002333 
.002833 
.  .003167 
.003867 
.005200 
.006700 
.008183 
.000500 
.  010017 
.012333 
.01.1833 
.015333 
.017000 
.018683 
.020667 
.022450 
.024667 
.026517 
.0283 
.0317 
.0360 
.0387 
.0417 
.0483 
.0533 
.0617 
.0700 
.0050 
.1117 


Snccessive 
oIoD  fixation 
periiich. 


Inch. 
0. 

.000150 
.000150 
.000167 
.000106 
.000150 
.  000167 
.0(10167 
.000166 
.04)0184 
.  000183 
. 000033 
.  1100034 

.  oooo:>o 

.000050 

.000100 

.  0001«< 

.  ono2:i3 

.000500 
.  000334 
.  000700 

.ooi:03 

.001500 

.  001483 

.001317 

.001417 

.  001416 

.001500 

.001500 

.001667 

.0016H3 

.001984 

.  0017>«3 

.002217 

.001850 

.001783 

.0034 

.0033 

.0017 

.0050 

.0068 

.0050 

.0084 

.0083 

.0250 

.0187 


Permanent 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

c. 

0. 


SaccessiTe 

permanent 

net. 


Inch. 


Remarke* 


Initial  load. 


Elasticlimit. 


Tensile  strength. 


Oeneral  wmrnary. 


TencOe  itreni^h  per  square  inch  of  onelnal  section poonds 

Elastie  limit  per  square  inch  of  original  section do 

EIon/Eiittoa  per  inch  after  rupture inch 

Klongatlon  per  inch  ander  strain  at  elastic  limit do.. 

Redoctlonin  diameter  at  point  of  rapture do. 

Bednctkn  in  area  after  ruptare,  per  centum  of  original  section 

PositioDof  ruptare ".65  from  neck 

Charaeter  of  broken  surface granular ;  radiating  from  a  dull  spot  at  the  circumference 

Slongadon  of  inch  sections 'US*,  ".12,  ".  10,  ".10, 'M2 

H.  Ex.  31 68 


108, 240 

54.000 

0.  1200 

.001X17 

.064 

21.4 


1074       TESTS   OF   IRON,    STEEL,    AND   OTHEK  MATERIALS. 

No.  2686. 

Marks,  \^i^ 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 


Applie<l  loads. 


Total. 


Pounds. 
250 
1,260 
2,500 
8,750 
5,000 
6.250 
7.500 
8.750 
10,000 
11,250 
12,500 
12,760 
18,000 
13,250 
13.500 
13,750 
14,000 
14,250 
14,500 
14,750 
16,000 
15.500 
16, 000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19, 500 
20,000 
20,500 
21, 000 
21,500 
22,000 
22.500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26.500 
26,680 


h???f?S?     elongation 
fergQuare,  Pe'in«'>-      perlnoh. 
men.      I 


PouTidt. 
1,000 
6,000 
10,000 
15,000 
20,000 
26.000 
30,000 
36,000 
40,000 
45,000 
60,000 
61.000 
62,000 
53,000 
54,000 
55.000 
56.000 
57,000 
58,000 
50,000 
60.000 
62.000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76.000 
78,000 
80,0U0 
82.000 
84,  000 
86,000 
88,000 
90,000 
92.000 
94,000 
96,000 
98.000 
100,000 
102,000 
104,000 
106,000 
106,720 


Inch, 
0. 

.000133 
.000317 
.000483 
.000650 
.000817 
.001000 
.001150 
.001333 
.001483 
.001650 
.001683 
.001733 
. 001767 
.001817 
.001867 
.002000 
.  002167 
.002433 
.002733 


.004833 
.000500 


.009583 

.011250 

.012600 

.014117 

.  015667 

.017500 

.  019267 

.021333 

.023333 

.025333 

.027667 

.0300 

.0338 

.0367 

.0400 

.0450 

.0500 

.0583 

.0683 

.0900 

.1167 


Inek. 
0. 

.000133 
.000184 
.000166 
.000167 
.000167 
.000183 
.000150 
.000183 
.000150 
.000167 
.000033 
.000050 
.000034 
.U00050 
. 000050 
.000133 
.000167 
.000266 
.000300 
.000600 
.001600 
.001067 
.001583 
.001500 
.001667 
.001250 
.  001617 
.001650 
.001833 
.  001767 
.002066 
.002000 
.  002000 
.002334 
.002333 
.0033 
.0034 
.0033 
.0050 
.0050 
.0083 
.0100 
.0217 
.0267 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SncoeesiTe 
permanent 


Jneh. 


Bemarka. 


Initial  load. 


Elaatlo  limit 


Tenaile  strengtli. 


General  eummary. 

Tensile  strength  per  sqaare  inch  of  original  section poanda..    106,720 

Elastic  limit  per  square  inch  of  original  section do...      56,000 

Elongation  per  iuch  after  rnptnre inch..      0.  ISOo 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001867 

Reduction  in  diameter  at  point  of  rupture do...         .104 

Beduction  in  area  after  rnptnre,  per  centum  of  original  section 83.5 

Position  of  rupture 1".06  from  neck 

Character  of  broken  surface granular;  silky  center 

Elongation  of  inch  sections ".26*,  ".19,  ".12. 'M2,  ".12,  "10 


TESTS    OF    IRON,    SrEEL, 


AND    OTHER   MATERIALS. 
No.  2687. 


1075 


Marks,  S?i§ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch.. 


Applied  loAds. 


TotaL 


Pcundg. 
250 
1,250 
2.500 
3,750 
5,000 
6,250 
7,500 
8,750 
10.000 
11,250 
U500 
12.750 
13.000 
13,250 
13.500 
13.750 
14.000 
14.250 
14,500 
14,750 
15.000 
15,500 
18.000 
10.500 
17.000 
17.500 
18.000 
18,500 
19,000 
19,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
23^500 
2(,000 
24.500 
25,000 
25,500 
2S.0OO 
20;  310 


PerMmare 
incn. 


Poundt, 
1,000 
5,000 
10.000 
16,000 
20,000 
25^000 
30,000 
36,000 
40,000 
46,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56.000 
60,000 
57,000 
58,000 
50,000 
00,000 
02,000 
64,000 
06,0CO 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
88.000 
88,000 
90.000 
92.000 
94,000 
98.000 
98,000 
100,000 
102.000 
104,000 
105,240 


Eloneation 
per Inch. 


Successive 
elongation 
per  inch. 


Inch, 
0. 

.000133 
.000300 
.000467 
.000650 
.000800 
.000967 
.001133 
.001300 
.001500 
.001667 
.001700 
.001733 
.001800 
.002000 
.002333 
.003083 
.003717 
.004417 
.005000 
.005700 
.007167 
.008500  I 
.000933 
.011333 
.012833 
.014417 
.016083  1 
.017667  I 
.010333  I 
.021333 
.D23107  I 
.025333  I 
.027633  i 
.0300   i 
.0333   i 
.0367 
.0400   ' 
.0450    I 
.0500    I 
.0567    , 
.0650   ' 
.0800    I 
.1083 


Inch, 
0. 

.000133 
.000167 
.000167 
.000183 
.000150 
.000167 
.000166 
.000167 
.000200 
.000167 
.000033 
.00U033 
.000067 
.000200 
.000333 
. 000750  • 
.0006.34 
.000700 
.000583 
.000700 
.001467 
.001333 
.001433 
.001400 
.001500 
.001584 
.001666 
.001584 
.001666 
.002000 
.001834 
.002166 
.002300 
.002367 
.0033 
.0034 
.0033 
.0050 
.0050 
.0067 
.00H3 
.0150 
.0283 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


SnccessiTe 

permanent 

set 


Remarks. 


Inch. 
0. 


Initial  load. 


Elastlo  limit. 


Tensile  strenKth. 


General  summary, 

Tendle  stnniirth  per  square  incb  of  original  nertion  pounds . .    105, 240 

Eiantic limit  per  aanare  inch  of  onginal  section    do...      53,000 

EionKatiou  per  incli  after  rupture inch . .      0. 13.^ 

EloDf^tioD  per  inch  nnder  strain  at  elastic  limit —  do...    .001800 

Kf^uctiifD  in  diameter  at  point  of  rupture do...         .104 

HrdoctioD  in  area  after  rupture,  per  centum  of  original  section  . .         33. 5 

Position  of  mpt4xre   r'.65  from  neok 

(■haracter  of  broken  surface (rrannlar;  silky  center 

SloBgation  of  inobsecUona ".12,  ".20*,  ".15,  MO,  ".08,  ".07 
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No.  2688. 

Marks,  iJ5;S 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total 


Poundt. 
250 
1,250 
2.500 
3.750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,750 
18,000 
13.250 
13,500 
13,750 
14,000 
14,250 
14,600 
14,750 
16,000 
15.500 
16.000 
16.500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25, 000 
25.500 
26,000 
26,500 
26.620 


sqiiai 
nch. 


inci 


Pound$. 
1,000 
6.000 
10,000 
15.000 
20,000 
26.000 
30,000 
35,000 
40,000 
45,000 
50,000 
61,000 
52,000 
63,000 
54,000 
55,000 
56.000 
57,000 
68,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,t)00 
82, 000 
84,000 
«6,000 
88,000 
00,000 
02,000 
04,000 
96,000 
98,000 
100,000 
102,  000 
104,000 
106,000 
106.480 


Elongation 
per  inch. 


Inch. 
0. 
.000133 
.000288 
.000450 
.000633 
.000817 
.001000 
.001167 
.  001333 
.  001517 
.001683 
.001717 
.001767 
.001817 
.001933 
.002000 
.002500 
.002917 
.003683 
.004300 
.005117 


.007833 
.009250 
.010667 


.013G33 

.015000 

.  01G617 

.018450 

.020333 

.  022167 

.024167 

.  026167 

.0283 

.0317 

.0333 

.0367 

.0400 

.0467 

.0517 

.0600 

.0700 

.0900 

.1083 


elongation  I  ^«™^«'»*  permanent 
per  inch.  I  "  set.        ♦ 


Renu  i  b. 


Inch. 
0. 
.  000133 
.000150 
.000167 
.000183 
.000184 
.000183 
.000167 
.000166 
.000184 
.000166 
.000034 
.000050 
.000050 
.000116 
.000067 
.000500 
.000417 
.000766 
.000617 
.000817 
.001466 
.001250 
. 001417 
. 001417 
. 001416 
.001450 
.001467 
. 001617 
.001833 
.001883 
.001834 
.002000 
.002000 
.002133 
.0034 
.0016 
.0034 
.0033 
.0067 
.0050 
.0083 
.0100 
.0200 
.0183 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Ineh. 


Initial  load. 


Elaatio  limit 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqaare  inch  of  original  section ponnds..    106.480 

Elastic  limit  per  sauare  inch  of  original  section do . . .      63, 000 

Elongation  per  incn  after  rapture inch..      0.130O 

Elongation  per  inch  under  strain  at  elastic  limit do  ..    .001817 

Reduction  in  diameter  at  point  of  rapture do...  .094 

Reduction  in  area  aftermpture.  per  centum  of  original  section 30.6 

Position  of  rupture I  inch  from  neck 

Character  of  broken  surface granalar;  silky  center 

^ongation  of  inch  sections ",08,  ".09, 'MO, 'Ml.  ^.12,  ".28 


tests  of  ibon,  steel,  and  other  materials. 
Nbw  Sleete. 

No.  2661. 
Marks,  ^f 
Diameter,  ''.664. 
Sectional  area,  .26  square  inch. 
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AppUedkwdi. 


Totel. 


PwiKfa. 

260 
1,250 

a,soo 

3.750 
fi^OOO 
0^250 
7.500 
8,750 
10,000 
11,250 
12,500 
12,750 
18.000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15^000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
IfllSOO 
19,000 
19,500 
20,000 
20.500 
81,000 
21,500 
22.000 
22,500 
23,000 
28,470 


Persfmue 
inon. 


Pound*. 
1,000 
5,00(F 
10,000 
16,000 
20,000 
25.000 
80,000 
35,000 
40.000 
45.000 
50,000 
51.000 
52.000 
53,000 
54.000 
56,000 
56,000 
57,000 
58,000 
50.000 
00.000 
62,000 
04.000 
66,000 
68.000 
70.000 
72,000 
74.000 
70.000 
78,000 
80.000 
82.000 
84,000 
86.000 
88.000 
90.000 
92,000 
03,880 


Blonntioii 


permoh. 


Inch, 

a 

.000100 
.000238 
.000483 


.000767 
.000083 

001167 
.001400 
.001533 
.001700 
.001800 
.001933 
.002033 
.004667 
.005838 
.006667 
.007600 
.008700 
.OIUOOO 
.010833 
.012667 
.  014733 
.  016767 
.019000 
.021000 
.U23433 
.026167 
.028783 
.032000 
.0367 
.0400 
.0433 
.0467 
.0567 
.0667 
.0800 
.1300 


Saooeasive 
oloDgadon 
per  inch. 


Jneh, 

a 

.000100 
.000188 
.000200 
.000167 
.000167 
.000166 
.000234 
.000233 
.000133 
.000167 
.000100 
.000133 
.000100 
.002684 
.001166 
.000834 
.000938 
.001100 
.001300 
.000838 
.001834 
.002066 
.002084 


.002000 

.002438 

.002734 

.002566 

.008267 

.0047 

.0033 

.0033 

.0034 

.0100 

.0100 

.0183 

.0600 


Permftnent 


Saeceuive 
pennaneiit 
set. 


JndL 
0. 
0. 
0. 

a 

0. 
0. 
0. 


Inch, 


Remarks. 


Inituaioad. 


BlasUcUmit 


Tensile  strength. 


General  summary, 

Teoflfle  strength  per  square  inch  of  original  eeotion poonds..     93,880 

Bbwtio  limit  per  sanareinoh  of  original  section do...     60.000 

Slongation  per  inoii  after  raptaie inch..      0.2100 

Blongation  per  inch  nnder  strain  at  elastic  limit do...    .001700 

Bedaetioo  in  diameter  at  point  of  niptare do...         .154 

Bednetion  in  area  after  mptare,  per  oentam  of  original  section 47.2 

Position  of  mptare 1".60  fh>m  neck 

Chanoterof  oroken  snifboe silky;  opened  cracks  in  snrface  of  stem 

""         '  lofinoh  seedons ".16,  '.37*, ".11 

H.,Ex.  31 69 


1090  TESTS   OP   IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  2562. 

Marks,  \8* 

Diameter,* ''.564. 

Sectional  area,  .25  square  inch. 


AppUed  loadB. 

Elongation 
per  inch. 

Sncoeegiye 

Permanent 
set. 

Snooesaiye 

permanent 

set 

Bemarks. 

Total. 

Per  square 
inon. 

elongation 
per  inch. 

Poundt. 
250 
1,250 
2,500 
3,760 
6,000 
6,250 
7,500 
8,750 
10.000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14.000 
14,250 
14,500 
14,750 
15,000 
15,500 
16,000 
10,500 
17  000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20.500 
21, 0(10 
21,500 
22,000 
22,500 
23,000 
23,080 

PoundM. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50.000 
51,000 
62,000 
63.000 
64,000 
66,000 
66,000 
67,000 
68,000 
69.000 
60,000 
62.000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76.000 
74,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
92,000 
92,320 

Inch. 
0. 

.000100 

.000267 

.000400 

.000600 

.000800 

.000967 

.001167 

.001333 

.001467 

.001500 

.001533 

.001600 

.001633 

.001667 

.001767 

.002500 

.004300 

.006300 

.007067 

.007933 

.008833 

.009867 

.010900 

.012167 

.  014133 

.010033 

.018167 

.020500 

.023000 

.025433 

.028600 

.031333 

.034667 

.0400 

.0433 

.0500 

.0567 

.0633 

.0767 

.1000 

.1800 

Inch. 
0. 

.000100 
.000187 
.000183 
.000200 
.000200 
.000167 
.000200 
.000166 
.000134 
.000033 
.000033 
.000067 
.000033 
.000034 
.000100 
.000733 
.001800 
.002000 
.000767 
.000866 
.000900 
.001034 
.001033 
.001267 
.001966 
.001900 
.002134 
.  002333 
.002500 
.002433 
.003167 
.002733 
.003334 
.005333 
.0033 
.0067 
.0067 
.0066 
.0134 
.0233 
.0300 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

General  eummary. 

Tensile  strength  per  sqoare  inch  of  original  section pounds..      92,820 

Elasticlimit  ner  sanare  inch  of  original  section do...      50.000 

Elongation  per  inch  after  rupture inch . .      0.  J067 

Elongation  per  inch  under  strain  at  elastic  limit do . . .    .  001667 

Reduction  in  diameter  at  point  of  rupture do...         .164 

Reduction  in  area  after  rupture,  per  centum  of  original  section 49.7 

Position  of  rupture ".90  from  neck 

Character  of  broken  sur&oe silky;  opened  small  cracks  in  surface  of  stetm 

Elongation  of  inch  Motions ''.08^  ".14,  ".39* 
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So.  2563. 

Marks,  ^^f« 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


Appll 
T<itaL 

edlMuU. 

^I^SS" 

SnoooflsiTe 
elongatton 
per  inch. 

Permanent 
set. 

SooeeesiTe 
set. 

Bemarks. 

PersqiiAre 
Inob. 

k^ 

3,750 

5.000 

6.250 

7.500 

81750 

10,000 

11,260 

11,500 

11,750 

12.000 

a2S0 

12,500 

12,750 

.  13.000 

13.250 

13,500 

j    13.750 

14,000 

14.250 

14.500 

'    14,750 

Ptmnds, 

1.000 
5,000 
10.000 
15.000 
20.000 
25,000 
30.000 
85.000 
40,000 
45^000 
46,000 
47,000 
48.000 
48,000 
50.000 
51,000 
52,000 
53,000 
54.000 
55.000 
56.000 
57.000 
58.000 
59.000 
60,000 
62.000 
64,000 
66,000 
68,000 
70.000 
72.000 
74.000 
76,000 
78.000 
80,000 
82.000 
84,000 
86.000 
88.000 
90.000 
92.000 
92.400 

Inch. 
0. 

.000100 
.000267 
.000433 
.000600 
.000800 
.000067 
.001100 
.001267 
.001438 
.001500 
.001567 
.00161)3 
.001667 
.001700 
.001733 
.001867 
.002867 
.005333 
.006600 
.007533 
.008367 
.009500 
.010500 
.011500 
.013167 
.015333 
.017433 

.0i08:n 

.  0221«7 

.024667 

.027500 

.030667 

.033567 

.037167 

.0400 

.0467 

.0667 

.0633 

.0700 

.0933 



Inch, 

0. 
.000100 
.000167 
.000166 
.000167 
.000200 
.000167 
.000133 
.000167 
.000166 
.000067 
.000067 
.000066 
.000034 
.000033 
.000033 
.000134 
.001000 
.002466 
.001267 
.000938 
.000834 
.001183 
.001000 
.001000 
.001667 
.002166 
.002100 
.002400 

.002500 

.002888 

.003167 

.002900 

.003600 

.002833 

.0067 

.0100 

.0066 

.0067 

.0233 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

a 

Jneh, 
0. 

iDltiallMid. 
ElMtlo  limit 

TensUe  strength. 





15.000 

j    15,500 

.    l&OOO 

'  iltlsoo 

1    17,000 

1    17.500 

18.000 

18.500 
10.000 
19,500 
20,000 
20.500 
21,000 
21,600 
22.000 
22,500 
i   23.000 
23,100 

General  nummary, 

Teaafle strength  per  square  inch  of  origiDAl  section pounds..     92.400 

Butie  limit  per  square  inch  of  originiu  section do...      61,000 

eloDgalion per tncb  ftfterroptnre inch..      0.0967 

Bongation  per  inch  under  strain  at  elastic  limit do...    .001733 

Acdiictian  in  diameter  at  point  of  roptare do...         .044 

Bedactkm  in  area  after  rupture,  per  centum  of  original  section 16b0 

Position  of  rupture ".40ftom  neck 

Character  of  broken  surface,  granular ;  radiating  fh>m  a  flaky  spot  at  the  circumference ;  opened  small 

^encks  in  the  snrftoe  of  stem. 

KlnnprtlanofincbseotUTO ".07/'.08;  ".14* 


J.O  "  Cocisi  Jr'oTt^yyzre-woi.^^^^  ^//Ze  yy}o.  / 


<y€iS€Z  Aao^ 


Hix  J/   49  2 


tests  of  iron,  steel,  and  other  materials. 
Specimens  from  Edge  of  Hoop. 

No.  2642. 

Marks,  "^,t^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 
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AppUed  losdfl. 

EloDKBtion 
per  inch. 

SaooeMive 
elonntion 
perlnoh. 

Permanent 
set. 

SaooesslTe 

permanent 

set. 

Remarks. 

TotaL 

Per  square 
inck. 

PowmU. 
1         250 
1.250 
2,500 
3,750 
6.000 
6,250 

Pound$. 
1.000 
6,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35.000 
40.000 
46.000 
50,000 
51.000 
52,000 
j>3.000 
64,000 
55,000 
66,000 
67,000 
58,000 
50.000 
60.000 
62,600 
64,000 
66,000 
66.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
86,000 
88.000 
90.000 
92,000 
94,000 
96,000 
98,000 
100,000 
102.000 
104,000 
106,000 
106,720 

Inch. 
0. 

.000133 
.000317 
.000483 
.000660 
.000817 
.000983 
.001160 
.001317 
.001450 
.001633 
.001667 
.001688 
.001717 
.001783 
.001850 
.001883 
.002017 
.002300 
.002483 
.002850 
.004000 
.008217 
.006867 
.008250 
.010000 
.011500 
.013083 
.014017 
.010667 
.018667 
.020500 
.022600 
.024833 
.027000 
.0300 
.0333 
.0367 
.0400 
.0450 
.0500 
.0550 
.0667 
.0833 
.1033 

Ineh. 
0. 

.000133 
.000184 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000133 
.000183 
.000034 
.000016 
.000034 
.000066 
.000067 
.000033 
.000134 
.000263 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load^ 
Elastio  limit. 

Tensile  strength. 

7.500 
8,750 
10.000 
11,250 
12,500 
12,750 
13,000 
13,250 
13.500 
13,750 
14.000 



li2S0 

14.500 

14,750 

.000183 

15.000 

.000367 

.001150 

.001217 

.001650 

.001383 

.001750 

.001500 

.001583 

.001834 

.001750 

.002000 

.001833 

.002000 

.002383 

.002167 

.0030 

.0033 

.0034 

.0033 

.0050 

.0050 

.0050 

.0117 

.0166 

.0200 

I    15^500 

16.000 

16.500 

17,000 

17.500 

. 

18.000 

18,500 

19.000 

19.500 

20,000 

20,500 

21.000 



21.500 

22,000 

— ... 

22,500 

23.000 

23.500 

24,000 

24.600 

Slooo 

25,500 

26.000 

28,500 

26,680 

Oeneral  summary. 

Tensile  straafdh  per  sqaare  inch  of  original  section pounds..    106.720 

Ebstic  limit  per  square  inch  of  orifdnal  section.' do. . .      56. 000 

Xloncation  per  inch  after  rapture inch..      O.l.'iO? 

BloDgation  per  inch  under  strain  at  ehMtic  limit do  ..    .001883 

RNlactlon  in  diameter  at  point  ot  rupture do  . .         .114 

B«dnction  in  area  after  rupture,  per  centum  of  originiil  section 30. 4 

Position  of  rupture ".40  from  niiddio  of  stom 

Clumicter of  Divken  surface .granular;  dull  crnter 

KUingatlon  of  Inchaactlons ".07,  ".09,  ".14,  ".29*,  ".13,  ".10 


1094  TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  2643. 

Diameter,  ''.664. 

Sectional  area,  .26  sqaare  Inch. 


AppI^  loadA. 

Eloneation 
per  inch. 

Saccegsiye 
eloDf^tiOD 
per  inch. 

Inch. 
0. 
.000133 

Permanent 
set. 

Saooessive 

permanent 

set 

Remarks. 

Total 

Per  Muare 
inch. 

Poundi. 

260 

1,250 

2,500   , 

3,750  * 

6,000 

6,250 

7,500 

8,750 

10,000 

11,250 

12,500 

12,750 

13,000 

13, 250 

13,500 

13,750 

14.000 

14,250 

14,500 

14,750 

15,000 

Paundt. 
1,000 
5.000 
,      10.000 
'      15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45.  (HK) 
50.000 
51.000 
52,000 
53,000 
54,000 
55.000 
56.000 
57,000 
58,000 
59,000 
60.000 

Inch. 
0. 

.000133 
.000333 
.000467 
.000633 
.000800 
.000967 
.001133 
.001300 
.  001467 
.001633 
.  001667 
.001700 
. 001733 
.001783 
.001817 
.001867 
.001917 
.002050 
.002167 
.002433 
.003063 
.004167 
.005450 
.006867 
.008333 
.009667 
.011167 
.012667 
.  0H217 
.015917 
.017500 
.019333 
.021333 
.023183 
.025667 
.0283 
.0317 
.0350 
.0367 
.0383 
.0450 
.0500 
.0550 
.0650 
.0817 
.1017 

Inch. 
0. 

0 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  stn^tiKtb 

.  000200        0. 
.000134    '    0. 
.  000166         0. 
. 000167        0. 
.  000167         0. 

.000166 
.000167 
.000167 
. 000166 
.000034 
. 000033 
.000033 
.000050 
.000034 
.000050 
.000050 
.  000133 

.oooiir 

.  000266 

.000650 

.001084 

.001283 

.001417 

.001466 

.001334 

.  001500 

.001500 

.001550. 

.001700 

.001583 

.001833 

.002000 

.001850 

.002484 

.002633 

.0034 

.0033 

.0017 

.0016 

.0067 

.0050 

.0050 

.0100 

.0167 

.0200 

0. 

0. 

16,500    :       62,000 
16. 000            64, 000 
16,500    ,        66.000 
17, 000            68, 000 
17, 500           70, 000 
18, 000            72, 000 
18,500           74,000 
19.000    '        76.000 
19,500    .        78.000 
20. 000            80.  000 
20,500            82.000 
21,000            84,000 
21.50U    •        86.000 
22,000            88,000 
22,  500            90. 000 
23, 000            92. 000 
23,500    1        94.000 
24, 000            96. 000 
24.  500            98. 000 
26,000          100.000 
25,500    '      102.000 
26,000          104,000 
26,500          106,000 
27,000          108,000 
27.500    1      110.000 
27. 710          110. 8i0 

1 

' 

General  eumtnary. 

Tensile  strength  per  square  inch  of  orieiual  section pounds. .    1 10. 840 

Elastic  limit  per  square  inch  of  original  section do . . .      57. 000 

Elongation  per  iucn  after  rupture inch..      0.  liTMi 

Elongation  per  inch  under  strain  at  elastic  limit do. . .    .00191? 

Reduction  in  diameter  at  point  of  rupture do...         .094 

Reduction  in  area  after  rupture,  per  centum  of  original  section 30.6 

Poeition  of  rupture 24"  from  neck 

Character  of  broken  surfaoe granular:  dull  center 

Elongation  of  ioohaeotloDS ".08,  ".20%  ".17.  ".11, 'MO,  ".07 


TESTS   OP   IRON,   STEEL,   AND   OTHER  MATERIALS. 

No.  2644. 

Marks,  "Y.o'" 

Diameter, ''.564. 

Sectional  area,  .26  square  inch. 
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TotoL 

edloitda. 

Per  square 
Inch. 

per  inoh. 

SaooeniTe 
elongation 
per  Inch. 

Permanent 
eet. 

SacceMive 

permanent 

set. 

Remarks. 

Ptoimdi. 

260 

1,250 

J:?S! 

10,000 
11,250 
12.800 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14.500 
li750 
15,000 
15^500 
16^000 
16.500 
17,000 
17,500 
18,000 
18,500 
19,000 
19.500 
20.000 
20.500 
21,000 
21,500 
22.000 
22.500 
28,000 
23,500 
84,000 
24,500 
26.000 
26,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 

FoundM. 
1,000 
6,000 
10.000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45,000 
60,000 
51,000 
62,000 
53,000 
54.000 
56,000 
58,000 
57,000 
68,000 
69,000 
60,000 
62,000 
04,000 
06,000 
08,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82.000 
84.000 
86,000 
88,000 
90.000 
02,000 
Oi.000 
98,000 
98,000 
100,000 
102,000 
104,000 
108,000 

loaooo 

110,000 
112,000 
114,000 

Inch. 
0, 

.000133 
.000283 
000450 
.000617 
.000783 
.000950 
.001117 
.001300 
.001467 
.001633 
.001683 
.001700 
.001717 
.001767 
.001800 
.001817 
.001867 
.001900 
.001960 
.002017 
.002283 
.002833 
.003667 
.004817 
.006167 
.007417 
.008850 
.010517 
.012067 
.018550 
.015167 
.016667 
.018500 
.020217 
.022383 
.0233 
.0267 
.0800 
.0317 
.0333 
.0383 
.0433 
.0483 
.0683 
.0617 
.0700 
.0950 

Inch. 
0. 

.000133 
.000160 
.000167 
.000167 
.00Q166 
.000167 
.000167 

Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 

s- 

Inch. 
0. 

Initial  load. 

ElaatloUmil. 
TenaUeatraigth. 

.000183    1    0. 
.  000107    I    0. 

.000166 
.000050 
.000017 
.000017 
.000050 
.000033 
.000017 



.000050 

.000033 

.000050 

.000067 

.000266 

.000550 

.000834 

.0OU5O 

.001850 

.001250 

.001433 

.001667 

.001550 

.001483 

.001617 

.001500 

.001833 

.001717 

.002116 

.000967 

.0034 

.0038 

.0017 

.0016 

.0050 

.0050 

.0050 

.0050 

.0084 

.0083 

.0260 

^* 

General  summary, 

Teaaile  afcrength  per  aqnare  inch  of  original  section ^ ponndB..    114,000 

£lastlclimit per  sqnare inch  of  original  section do...      69,000 

Elongation  per  inch  after  mptare inch..      ai200 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001050 

Reduction  in  diameter  at  point  of  I  upture do...         .084 

Redaction  in  area  after  rupture,  per  centum  of  original  section 27.6 

Position  of  rupture 1  ".70  from  neck 

Character  of  broken  surface granular;  dull  center 

Pongatton  of  inch  lectioiiA MO,  "»2&\  M2.  ".1%  ".00,  ".oo 
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TESTS   OF   IBON,    STEEL,    AND   OTHEB   MATERIALS. 


Marks,  "?;&" 

Diameter,  '^664. 

Sectional  area,  .25  square  inch. 


No.  2645. 


Applied  iowlB. 

Elonntion 

Sacceasive 
elongation 
per  inch. 

Permanent 
aet. 

Saoceaalve 
aet. 

lUntmA^ 

TotaL 

Per  aqnare 
iDch. 

per  inch. 

Poundt. 
250 
1,260 
2,600 
8,750 
6^000 
6.250 
7,500 
8.750 
10,000 
11,250 
12,500  . 
12,750 
18,000 
13,260 
13,500 
13,750 
14,600 
14.250 
14.600 
14,750 
16,000 
15.500 
16.000 
16,500 
17,000 
17,500 
18.000 
18,500 
19,000 
19.500 
20,000 
20,500 
21, 000 
21,500 
22.000 
22,500 
23.000 
23,500 
24.000 
24,500 
25,000 
25.600 
26.000 
26,600 
27,000 
27.600 
27,600 

Poundt. 
1.000 
6,000 
10,000 
16,000 
20,000 
25.000 
80.000 
85,000 
40,000 
45.000 
50,000 
61,  COO 
62,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
-66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78.000 
80.000 
82,000 
84,000 
86,000 
88, 000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,  000 
104,000 
106,000 
108.000 
.     110,000 
110,400 

Inch. 
0. 

.000133 
.000300 
.000467 
.000633 
.000800 
.000967 
.  001133 
.001300 
.001467 
.001633 
.001667 
.001700 
.001733 
.001800 
.001860 
.001900 
.002050 
.002283 
.002517 
.002833 
.003733 
.004850 
.006133 
.007467 
.008950 
.010467 
.012000 
.013438 
.015183 
.016850 
. 018417 
.020600 
.022500 
.024617 
.027033 
.0300 
.0317 
.0350 
.0383 
.0433 
.0483 
.0517 
.0617 
.0733 
.0983 
.1000 

*Ineh. 

0. 

.000133 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000167 
.000166 
.000034 
.000083 
.000033 
.000067 
.000050 
.000050 
.000160 
.000233 
.000234 
.000316 
.000900 
.001117 
.001283 
.001334 
.t)01483 
.001617 
.001633 
.001433 
.001750 
.001667 
.001567 
.002083 
.002000 
.002117 
.002416 
.002067 
.0017 
.0033 
.0033 
.0050 
.0050 
.0034 
.0100 
.0116 
.0250 
.0017 

Inch. 
0. 

.000017 
.000017 
.000017 
.000017 
.000017 
.000017 
.000017 
.000017 
.000083 
.000038 

Inch, 
0. 

.000017 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000016 
0. 

Initial  load. 
Elaatio  limit 

Tenaile  alrength. 

General  summary, 

Tenaile  atrength  per  aqnare  inch  of  original  aoction ponnda..    110,400 

Elaatic  limit  per  Houare  inch  of  original  section do  ..      56,000 

Elongation  per  inch  after  rupture inch..      0. 1333 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001900 

Reduction  in  diametor  at  point  of  rupture do...         .094 

Uodiiction  in  area  after  rupture,  per  centum  of  original  section 30.6 

Position  of  rupture '.26  fh>m  middle  of  stem 

Character  of  broken  surface granular 

ElongaUonofinchaeotioDB 'MO, 'Mfi,  ".36% 'M4»  ^00;  ".07 


12-INCH  CAST-IRON  B.  L  RIFLE, 

HOOPED  AND  TUBED  WITH  STEEL. 
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H  Ex  J/.  49  2 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.         1099 

i2.nrcH  CAST  laov  b.  l.  bifle,  hooped  avd  tubed  with  steel 

ADDITIONAL  SPECIMESIS  FROM  NEW  HOOP. 

No.  1021. 
Marks,  ^^f^-^" 

Diameter,  ".564. 

Sectional  area,  .26  sqaare  inch. 


Applied  loads. 


Total. 


Poundi. 

250 
1,250 
2,500 
3,750 
5.000 
a.250 
7.500 
8,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,600 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13.250 
13,500 
13,750 
14,000 
14.250 
14.500 
14,750 
15^000 
15,500 
10^000 
16,500 
17.000 
17.500 
1«,000 
18,600 
19,000 
19.500 
20.000 
20,600 
21,000 
21,500 
22.000 
22,600 
23,000 
23,500 
24.000 
24.500 
25.000 
25,500 
20,000 
28.480 


Per  sqaare 
inch. 


Foundi. 
1.000 
5.000 
10.000 
15.000 
20.000 
25.000 
30.000 
85.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48.000 
49,000 
.V>,000 
61,000 
52.000 
53,000 
54,000 
56,000 
50.000 
57,000 
68,000 
60.000 
60,000 
02,000 
04,000 
80,000 
08.000 
70,000 
72,000 
74.000 
76.000 
78,000 
80,000 
82.000 
84,000 
88,000 
88.000 
90,000 
92,000 
94,000 
96.000 
08.000 
100.000 
102.000 
104,000 
105,920 


Elongation 
perinoh. 


Inch. 
0. 

.006167 
.000833 
.000467 
.000660 
.000817 
.000983 
.001150 
.001300 
.001333 
.001867 
.001383 
.  001417 
.001450 
.  001617 
.001560 
.001600 
.001683 
.001700 
.001738 
.001783 
.001867 
.001960 
.00i050 
.002283 


.002600 
.002783 


.003867 
.004967 
.006083 
.007583 


.010833 
.012667 
.014333 
.016183 
.018100 
.020123 
.032500 
.024100 
.027500 


.032667 

.030000 

.0383 

.0433 

.0500 

.0560 

.0050 

.0967 


Sacoeesi^e 
elongation 
perinoh. 


Inch. 
0. 

.000167 
.000166 
.000134 
.000183 
.000167 
.000106 
.000167 
.000160 
.000033 
.000034 
.000016 
.000034 
.000033 
.000067 
.000033 
.000050 
.000033 
.000067 
.000033 
.000050 
.000084 
.000083 
.000100 
.000188 
.000134 
.000283 
.000183 
.000200 
.000684 
.001100 
.001116 
.001500 
.001450 
.001800 
.001834 
.001666 
.001860 
.001)117 
.002033 
.002867 
.001600 
.003400 
.002183 
.002984 
.008333 
.0023 
.0050 
.0067 
.0060 
.0100 
.0317 


Permanent 
set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
.000017 
.000017 
.000033 


.000083 


.000067 


.000217 


.000900 


SQCceaaive 

permanent 

set. 


Inch, 


.000017 

: 000016 


.000034 


.000150 


.000683 


Remarks. 


Initial  load. 


Blastio  limit 


Tensile  strength. 


General  svmmary. 

Tensile  strength  per  sqnare  inch  of  original  section... pounds..    105^920 

Elastic  limit  per  square  Inch  of  original  section do...      52,000 

Elongation  per  inch  after  mptare inch..      0.1233 

Elongation  per  inch  nndor  strain  at  ehMtio  limit do  ..    .001788 

Redaction  in  diameter  at  point  of  rapture    do...         .104 

Redaction  in  areia after raptare,  per  oentam  of  original  section v      .  ^'^ 

Position  of  roptare 1".4  ftom  middle  of  stem 

rfaaracter  of  hrohen  snrfsce granular,  with  dull  silky  center 

JBlongatiOD  of  inch  sections ".11,  ".28»,  ".13,  ".08,  ".07,  ".07 
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No.  1021i. 

Marks,  ^2  J/" 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 

1,250 
2,500 
3,750 
5,000 
0.250 
7,500 
8,750 
10,0tiC 
11.250 
11,500 
11,750 
12,000 
12.260 
12,500 
12,750 
13,000 
13.250 
13,500 
13.750 
14,000 
14.250 
14,500 
14.750 
15.000 
15.500 
16,000 
16,500 
17,000 
17.500 
18.000 
18.500 
19.000 
19,500 
20,000 
20,500 
21.000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24.500 
25,000 
25.500 
26.000 
26.500 
27.000 
27.600 
28,000 


Per  aa  nare 
incu. 


Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
30,000 
35.000 
40,  OUO 
45,000 
4U.0U0 
47,000 
48,000 
40,000 
60,000 
51.000 
52,000 
53,000 
54.000 
56,000 
•56,000 
57,000 
58.000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,  COG 
90.000 
02,000 
94,000 
96,000 
98.000 
100.000 
1U2.000 
104,000 
106,000 
108,000 
110,000 
112, 000 


Successive 


Permanent 


""i^xT  tx^r"^ 


Inch. 

0. 
.0U0133 
.000317 
.<J0U483 

.  o(«ooj:i 

.000783 

.000933 

.001100 

.00125 

. 001400 

.U01433 

.001483 

.001517 

.001550 

.001617 

.  J'OieiW 

.001700 

.001717 

. 001707 

.  00180t) 

.00188a 

.  0010.1.1 

.oo->ooo 

.  002i>3:j 
.00228:t 
.002700 
.063333 
.  004167 
.  0O5U00 
.0002«I0 
.007667 
.  009313 
. 010838 
.012000 
.018800 
.  015133 
. 017500 
.019633 
.  021333 
.023167 
.025667 
.027967 
.030333 


.  036333 

.0400 

.04.50 

.  O.'MIO 

.0567 

.0650 

.0883 


Inch. 


I 


.001200 

.001467 

.001666 

. 001500 

.001107 

.001800 

.  001533 

.002167 

.0021»:i 

. 001700 

.001834 

.002600 

.002300 

.002366 

.  002700 

.003300 

. 003667 

.0060 

.0050 

.0067 

.0083 

.0233 


Inch, 


0. 


.  000133  I  0. 

.000184  '  0. 

.000166    0. 

.OOOlfM)  ;  0. 

.000150  I  0. 

.000150    0. 

.  000167 

.000150 

.000150 

.000033 

.000050 

.000031 

.000033 

.000067 

.000016 

.000007 

.000017 

.000050 

.000033 

.000083 

.000050 

.000067 

.000033 

.0002.'M) 

.000M7 

.000633 

.000831 


000033 


000033 


000300 


Sacceasive 

permanent 

set. 


Inch. 


Hemarks. 


.000033 


.000267 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile  strengtli  per aqaare  inch  of  original  section pounds..    112,000 

Elastic  limit  per  saoare  inch  of  original  section  do...      59,000 

Elongation  per  incn  after  rapture inch..      0.1133 

Elongation  per  inch  under  strain  at  elastic  limit .' do...    .002033 

Reduction  in  diameter  at  point  of  ruptiiro do...         .104 

Ked action  in  area  after  raptare.  per  centum  of  original  section '. 33. 5 

Position  of  rupture ".  60  from  middle  of  stem 

Character  of  broken  surface gnmolar  at  oiroiimference  ;  ailky  center 

SkmgattonoflnoliMOttoiw ".07.  Ml,  ".24*.  ".10,  ".Ofi,  ".08 
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ITo.  1022. 
Marks,  ^^^i 
Diameter,  "!!b64. 
Sectional  area,  .25  square  inch. 


AppUed  loads. 

Slonntion 
perLioh. 

Snoceasive 
elongation 
perinch. 

Permanent 
set 

Snccesslve 

permanent 

set 

Bemarks. 

ToteL 

PerMnftTB 

PomndM. 
250 
1,260 
2.600 
8.750 
5,000 
6^250 
7,500 
8.750 
10,000 
10,260 
10,500 
10,750 
11,000 
11,260 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,260 
13,500 
13,760 
14,000 
14,250 
14,500 
14,750 
15,000 
15^500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20.500 
21,000 
21,500 
S^OOO 
22,500 
23,000 
23.500 
24,000 
24,500 
26,006 
25,500 
25.980 

Pwnd$. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
80.000 
35,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
51.000 
52.000 
53,000 
64,000 
55,000 
56.000 
57,000 
58,000 
59.000 
60,000 
62,000 
64,000 
66.000 
6S.000 
70,000 
72.000 
74,000 
«   76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 
92,000 
94,000 
98,000 
98,000 
100,000 
102,000 
103,920 

IndL 
0. 

.000150 
.000317 
.000467 
.000638 
.000767 
.000967 
.001117 
.001283 
.001300 
.001317 
.001333 
.001867 
.001400 
.001450 
.001483 
.001517 
.001550 
.001600 
.001633 
.001650 
.001700 
.001733 
.001783 
.001833 
.002083 
.002900 
.003750 
.004283 
.005367 
.006717 
.008617 
.010000 
.011600 
.013800 
.015333 
.017088 
.018833 
.  021417 
.028667 
.025917 
.028417 
.031260 
.034583 
.0383 
.0438 
.0488 
.0538 
.0617 
.0788 
.U50 

Inch. 
0. 

.000150 
.000167 
.000150 
.000166 
.000184 
.000200 
.000150 
.000166 
.000017 
.000017 
.000016 
.000034 
.000083 
.000050 
.000038 
.000034 
.000038 
.000060 
.000038 
.000017 
.000050 
.000083 
.000050 
.000050 
.000250 
.000817 
.000850 
.000533 
.001084 
.001350 
.001900 
.001888 
.001600 
.001700 
.002088 
.001750 
.001750 
.002584 
.002250 
.002250 
.002500 
.002838 
,003888 
.003717 
.0050 
.0060 
.0050 
.0084 
.0166 
.0367 

inch, 
0. 
0. 

a 

0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Slastio  limit 

Tensile  sireni^lL 

0. 

0. 

.000017 

.000017 

.002183 

.002116 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section ponnds..    108,920 

Xlastic  limit  per  sqaare  inch  of  originiy  section do...      66,000 

Blouxation  per  inch  after  mpture , inch..      0.1883 

Elonfvtion  per  inch  under  strain  at  dastio  limit : do...    .001833 

Kedocticm  in  diameter  at  point  of  rapture do...         .134 

Beduetion  in  area  after  rupture,  per  centum  of  original  section 41.9 

Positionof  rapture ".85  ftom  middle  of  stem 

CharactOT  of  DToken  surface  silky,  with  traces  of  granulation 

Boogatlon  of  inch  sections '^.10, 'M7,  ".20*,  ".12,  ".08,  ".07 


12-INCH  CAST-IRON  B.  L  RIFLE, 

HOOPED  AND  TUBED  WITH  STEEL. 

EXPERIMENTAL  SECTION. 


SPECIMENS  FROM  FIRST  AND  SECOND  SLICE  FROM  CAST-IRON  BODY, 
AND  STEEL  HOOPS  AND  TUBE. 
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1112         TESTS    OF    IRON,    SIKKL,    AM)    OTHER    MATERIALS. 

No.  547. 

-  -      ,         12"  H  &  T 

Marks,        c 

'         No.  6 

Lengtb,  9". 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 


Applied  lo.itls. 

CnraprcA- 

Hion  pel- 

im-Ii. 

SiiccAfwire 

conipreM- 

Hinii  por 

iucL. 

PermanoDt 

BCt. 

SnccoflBi^o 

ptTIUHnrilt 
RUt. 

Remarks. 

Total. 

Per  Bqnaro 
incb. 

PountU. 

PoitfuU. 

Inch. 

Tnch. 

Inch. 

Inch. 

1.000 

1.000 

0. 

0. 

0. 

0. 

Iiiiti.il  lead. 

2.000 

3,000. 

4,000 

2,000 

>        3, 000 

4,000 

.000067 
.000117 
.000167 

.000067 
.000050 

.  oooo.'-.o 

0. 
0. 
.000017 

"".'oooon'* 

5,000 

r»,  000 

.000217 

.  000050 

.000017 

0. 

0,000 

0,  (KK) 

. 000207 

.  OOOO.'iO 

.  0OOWJ3 

.000016 

7,000 

7,000 

.000317 

.  000050 

.  0OOO33 

0. 

K,0<K) 

8,000 

.  0003r.O 

. 000033 

.  oooo:i3 

0. 

11,000 

•1,  000 

.  00038:{ 

.  000033 

.000033 

0. 

I(),  (M)0 

III,  000 

.000433 

.  oono:.o 

.  0000.50 

.000017 

1 1,  000 

11,000 

.000467 

.oooo:{| 

.  00<M».50 

0. 

12,  ooo 

12,  000 

.  ooor.33 

.  00U066 

.  000050 

0. 

13,000 

13,000 

.  00O.''.C7 

.  000034 

.000050 

0. 

14.000 

14,  (M)O 

,000617 

.  000050 

.  00<K>67 

.000017 

l.'i.OOO 

1.^000 

.  0(K»C83 

.  0<0(M:0 

.  0(M»067 

0. 

10,000 

10.000 

.  (KHI733 

.  rM)oo50 

.  (HM)083 

.  000016 

17.000 

17,000 

.  0(K)783 

.  0(KM)50 

.  000083 

0. 

18,000 

18.000 

.000807 

.  00(M)8» 

.  000100 

.000017 

III.  000 

10,(«00 

.000000 

.  00(M)33 

.000100 

0. 

20,000 

20,  000 

.000967 

.  ooo<m;7 

.000117 

.000017 

21,000 

21,000 

. 001050 

.  00(N)83 

.  0001.33 

.00<HM6 

22,  m) 

22,  000 

.001117 

.0(MK)67 

.  0001.50 

.000017 

Xi,  000 

23,  000 

.001167 

.  oooor.o 

.  0001.50 

0. 

24, 000 

24,000 

.  001250 

.p(N»0K3 

.000183 

. 000033 

2.-..  000 

2ri,  (KM) 

.  0013.50 

.000100 

.  0002.50 

.  000067 

26,000 

20.  000 

.001467 

.000117 

.  OfMKtOO 

.  (KMM).50 

27,000 

27,  000 

.0015K3 

.  WKIUC 

.  CHH)3.50 

.  00n0.50 

28.000 

28.000 

.001700 

.000117 

.00<»417 

.<K)O067 

29,000 

29,000 

.  0018K3 

.0<K)183 

.  0005.50 

.000133 

30,000 

30.  000 

.002050 

. 000167 

. 000667 

.0(MI117 

31,000 

31,000 

. 002267 

.  000217 

.  0008.33 

.000166 

32,000 

32,  000 

.  O025.'>0 

.  000283 

.  001083 

.  0OU250 

.     33.000 

33.000 

.  0(12883 

.  (MMJ333 

.0013.50 

.  000267 

31,000 

34.  (H)0 

.  WI3217 

.  0003,34 

.0016.50 

.  ooo::oo 

3r,,ooo 

3.5, 04K) 

.  003667 

.  OOtH.^O 

.  0020.50 

. 000400 

1     30. 000 

36. 000 

.0«»4017 

.  0003.50 

.  002:J33 

.  00028:1 

'     37.000 

37,  (MM) 

.  004650 

.0(K)633 

.  (W20:« 

.  000600 

i    3H,000 

38.  OtO 

.  005133 

. 000483 

.  0033K3 

.0001.50 

1     3«,000 

39,  iMH) 

.  mmn 

.  0(N)534 

.  oo::or.7 

. 000 |S4 

1     40, 000 

40,000 

.006217 

.  OOO.ViO 

.  004350 

.  0W)483 

CI,  300 

04,300 

UUiiuaU'  strouKtli. 

Manner  of  failure,  triple  flexure. 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 
No.  548, 

^     ,        12"  H  &  T 

Marks,       c 

'       Ko.7 

Length,  9'^ 

Diameter,  V'.12d. 

Sectional  area,  1  square  inch. 
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Applied  loads.' 

ComprM- 

sion  per 

incL 

SncoemiTo 
compres- 
sion per 
inch. 

Pormanent 
set 

Inch. 

Snccemiro 

permanent 

set. 

Remarks. 

TotiL 

Per  square 
inch. 

Poundt. 

Pounds. 

Itieh. 

Inch. 

Inch. 

1,000 

1.000 

0. 

C. 

0. 

0. 

Initial  Inail. 

2,000 
3.000 
4.000 

2.000 
3,000 
4.000 

.000067 
.000117 
.000167 

.000067 
.OOOOfiO 
.000050 

0. 
0. 
.000017 

""'.'ooooi?' 

5.000 

5.000 

.000200 

.000033 

.000017 

0. 

6^000 

0,000 

.000250 

.000050 

.  00OO.%{ 

.000016 

7.000 

7,000 

.000300 

.000050 

.oooor.0 

.  000017 

8,000 

g.000 

.000350 

.000050 

.000050 

0. 

9.000 

9,000 

.t)00400 

.000050 

.000050 

0. 

10.000 

10.000 

.000450 

.000050 

.(mod 

.000017 

11.000 

11.000 

.000483 

.000033 

.000067 

0. 

12.000 

12.000 

.0005.33 

.000050 

.000083 

.000010 

13,000 

ia.000 

.000600 

.000067 

.000100 

.000017 

14,000 

14,000 

.000650 

.OOOO.'iO 

.000100 

0. 

IS,  000 

15»000 

.000683 

. 000033 

.000100 

0. 

1 

1C.000 

16.000 

.000767 

.000084 

.000117 

.000017 

17,  WW 

17.000 

.000833 

.000066 

.000117 

0. 

lft.000 

18.000 

.000883 

.000050 

.000133 

.000016 

1    19.000 

19.000 

.000933 

.OOOO.'iO 

.000133 

0. 

1    20.000 

20,000 

.001000 

.000067 

.000150 

.000017 

21,000 

21.000 

.001060 

. 000050 

. 000167 

.000017 

»,000 

22,000 

.001117 

.000007 

.  00(WOO 

.  000033 

23,000 

23.000 

.001183 

.000066 

.000217 

.000017 

Hooo 

24,000 

.001267 

.000084 

.  000250 

. 000033 

25,000 

25.000 

.001367 

.000100 

.OOO-iM 

.  mm'i 

SB.  000 

26.000 

.001433 

.000066 

.000317 

.000034 

S"* 

27.000 

.001533 

.000100 

.wmrio 

.  oo(mj:« 

2«,000 

28.000 

.001700 

.000167 

.000150 

.000100 

29.000 

29,000 

.001817 

.000117 

.000550 

.000100 

30.000 

30.000 

.00::000 

.000183 

.000683 

.000133 

31.000 

31,000 

.002250 

.000250 

.000867 

.000184 

32.000 

32.000 

.  0O2.'h33 

.  000283 

.001083 

.0002IC 

33,000 

33.000 

.002783 

.000250 

.001283 

. 000200 

34.000 

34,000 

.00:1200 

.000417 

.001660 

.  00O3(;7 

35,000    1 

35.000 

.003550 

.000350 

.001950 

.  000.300 

38.000 

36,000 

.004033 

.000483 

.002367 

.000417 

37,000     1 

37,000 

.004533 

.000500 

.0028(H) 

.  ooo4:» 

38,000 

38,000 

.005017 

.000484 

.003267 

.000407 

3y.ow 

39.000 

.005533 

.000516 

.  OOST.'iO 

.0004K3 

40.000 

40,000 

.005983 

.000450 

.  0t)42OO 

.  OOOI.'iO 

06^900 

66.900 

Ultiraatcstrpiipth. 

1 

Manner  of  failure,  triple  flexure. 


1114      tests  op  iron,  steel,  and  other  materuls. 

Tenacity  Specihens. 
Marks,  12"  HAT 


No.  of  test 

Nos. 

Diameter. 

IneheM. 

.504 
.504 

Sectional 
are.1. 

Sq.ineh. 
.25 
.25 

Tensile  strength. 

Total. 

PotintU. 
7,440 
8,600 

PoQuds. 

1117 
1118 

9 
10 

Per  tq.  inch. 
•2»,  760 
34,400 

Uniform  granulation. 
Do. 

Gocyf^  vroTt.  3oa^.  J5'oqp&r'^^ne^^^goi^^^e<^^rt^. 


Z'n^crdCce. 


H  Ex  .4/.  49  2 


tests  of  iron,  stkel,  akd  other  materials. 
Tenacity  Specimsnb. 
Marks,  >«"  =  *  "^ 
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KoLofteat.1     Kos. 

1           ■■■ 

Diameter. 

Indut. 
1.1'^ 
1.129 

Sectional 
area. 

TenaUeati«ogtb. 

Appeanuioe  of  Ihusture. 

Total. 

Foanda. 

2272  !              I 

2273  1             2 

8q.  inch. 
l.Oti 
1.00 

Pounds. 
20,  WO 
29.650 

Per  tq.  inch. 
211.800 
20,550 

Granular,  mottled. 
Do. 

1116         TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  2270. 

,,      ,        12"H&T 

Marks,      c 

'  4 


Diameter,  1".129. 

Sectional  area,  1  sqaare 

incb. 

Lebgtli,  25". 

AppUoilloads. 

Total. 

Por  sqaaro 
inch. 

Elongation 
per  inch. 

Saccesftivo 
elongation 
per  inch. 

Permanent 

DPt. 

SucccHfiive 

peruianeiit 

80 1. 

Komarkfl. 

P0U7ld». 

Pounda. 

Inch. 

Inch, 

Inch. 

Inch. 

1,(H)0 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2, 000 

2,000 
3,000 

.  000052 

.000052 

0. 

.000100 

.000048 

0. 

4.000 

4,000 

.000148 

.000048 

.000008 

■".'oooooh" 

ri.  o(jo 

5.000 

.000200 

.000052 

.000008 

0. 

0,000 

0.000 

.000252 

.000052 

.000012 

.000001 

7,000 

7,000 

.000304 

.  000052 

.  000020 

.000008 

H.000 

8,000 

.000350 

.  000052 

.  000028 

.000008 

9.000 

9.000 

.000416 

.000060 

.0<K)036 

.000008 

10.000 

10,000 

.000472 

.000050 

.000044 

.000008 

11,000 

11.000 

. 000536 

.0OOOG4 

.000050 

.000012 

12,000 

12,000 

.000600 

.000064 

.000068 

.000012 

1.1,000 

13,000 

.000668 

.000068 

.000084 

. OOOOlti 

14.000 

14.000 

.000770 

.000102 

.000100 

.  (HMIOIO 

15.000 

15.000 

.000820 

.00(»050 

.  ooorjs 

.  001H)28 

16,000 

16,000 

.000904 

.000084 

.  000156 

.000028 

17.000 

17,000 

.000990 

.000092 

.000184 

.  000028 

18,000 

18,000 

.001116 

.000120 

. 000240 

. 000050 

19,000 

19.000 

. 001244 

.  000128 

. 000300 

•    .OOOOfiO 

20,000 

20.000 

.001380 

.000136 

.000372 

.000072 

24,880 

24,880 

Tonnile  «trongtli. 





._. 



Fractured  fit  neck  of  specimen. 

Cliaracter  of  broken  surface,  granular,  inottleil. 


TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  2271. 

Marks,      c 

Diameter,  l'M29. 

Sectional  area,  1  sqaare  incb. 

Length,  25". 


1117 


AppUed  loads. 

Elongation 
per  Inch. 

Saccessive 
elonf^ation 
per  inch. 

Permanent 
set 

Snccessive 

permanent 

set 

Keinarks. 

ToUl. 

Per  square 
inch. 

Pounds, 

Poufida. 

IncK 

Inch. 

ImH. 

Inch. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

Sooo 

3,000 
4.000 
5,000 

2,000 
3,000 
4,000 
5.000 

.000052 

.000052 

0. 

.000092 

.000040 

0. 

.000144 

.000052 

0. 

.000188 

.000044 

0. 

6.000 

0,000 

.000236 

.000048 

.000004 

'".*  606604" 

7.000 

7,000 

.000284 

.000048 

.000008 

.000004 

8^000 

8,000 

.000340 

.000056 

.000016 

. 000008 

9.000 

9,000 

.000396 

.000056 

.000024 

.000008 

10,000 

10,000 

.000452 

.000056 

.000032 

.000008 

11,000 

11,000 

.000508 

.000056 

.000040 

.  0000*18 

12,000 

12,000 

.000580 

.000OT2 

.000048 

.000008 

13,000 

13.000 

.000644 

.000064 

.000064 

.000016 

14.000 

14,000 

.000708 

.000064 

.000080 

.000016 

15,000 

15.000 

.000792 

.000084 

.000104 

.000021 

16.000 

16,000 

.000880 

.000088 

.000132 

.000028 

17,000 

17,000 

.000068 

.000088 

.000160 

.  000028 

18^000 

18,000 

.001076 

.000108 

.000212 

.000052 

19,000 

19,000 

.001204 

.000128 

.000272 

.000060 

20,000 

20,000 

. 001340 

.000136 

.000350 

.000084 

27,450 

27.450 

Tensile  strength. 

Fractured  G"  from  neck. 

Character  of  broken  surface,  granular,  mottled. 


r^  ^ 
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1120         TK8TS   OF   IRON,    STEEL,    AND   OTHEE   MATEKIALiJ. 


__     -       12"  HT 

Marks,     a 

'    No.  2 

Diameter,  ''.5C4. 

Sectional  area,  .25  sqaare  inch. 


No.  1014. 


Applied  loada. 


Total. 


Pound*. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10.000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,760 
14,000 
14,250 
14.500 
14,750 
15,000 
15,500 
16,000 
16,500 
17. 000 
17,500 
18,000 
18, 500 
10,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,270 


Per  ftonare 
incb. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
^  49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
50,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78.000 
80,000 
82.000 
84,000 
86,000 
88,000 
90,000 
92,000 
04.000 
96,000 
98,000 
100.  OOU 
102, 000 
104,000 
105,080 


Elongation 
per  inch. 


Inch. 
0. 

.000117 
.000300 
.000417 
.000583 
.000733 
.000017 
.001083 
.001250 
.001267 
.001283 
.001317 
.001367 
.001400 
.001417 
.001450 
.001500 
.001550 
.001600 
.001650 
.001700 
.  001733 
.001800 
.001967 
.002250 
.  002467 
.002800 
.003167 
.003517 
.004917 
.006083 
.007833 
.009500 
.011167 
.013083 
.014667 
.016500 

.  oi«m 

.020:133 

. 022500 

.  0248:)3 

.027500 

.  0;i0133 

.033000 

.0350 

.0400 

.0450 

.0500 

.05H3 

.0607 

.0850 

.1200 


SucooMive 
elonjcation 
per  inch. 


Inch. 
0. 
.000117 
.000183 
.000117 
.000166 
.000150 
.000184 
.000166 
.000167 
.000017 
.000016 
.000034 
.000050 
.000033 
.000017 
.000033 
.000050 
.000050 
.000050 
.000050 
.000050 
.000033 
.000067 
. 000167 
.000283 
.000217 
'.  000333 
.000367 
.000350 
.001400 
.001166 
.001750 
.001667 
.001667 
.001916 
.001584 
. 001833 
.001833 
.002000 
. 002167 
.  0023:i3 
.002667 
.00263:1 
.002807 
.(K)20 
.0050 
.0050 
.0050 
.008:1 
.0084 
.0183 
.0350 


Permanent 
set 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.000017 


.000033 


.000217 


.001617 


SacoeaaiTe 
permanent 
set. 


Inch. 


.000017 


.000016 


.000184 


. 001400 


Remarks. 


Initial  load. 


Elastic  limit 


Tunsilo  Btreu;;tb. 


General  summary. 

Snecillc  <n*vity 7,8535 

liardneaii 22.  :o 

Ttmsile  Htr(>.n(;th  per  square  inch  of  oriciual  r.ection I>ounda . .     1 UT*.  08() 

Masticlimit  persunaro  inch  of  oriKlual  section do. ..       53, (KH) 

Elongation  ]>ur  inch  aftor  rupture inch . .       0. 14^7 

Elongation  {K^r  inch  under  stniin  ntolastic  limit do. ..     .001T.:3 

Kciluction  in  diameter  at  point  of  rupture do. . .  .  1 14 

Kednction  in  area  after  ruptnro,  per  cenluui  of  uriginal  section 3Cl  4 

PoHitionof  rupture I'M  from  mn^^k 

Character  of  broken  surface granular  at  ciirumference :  milky  center 

Elongation  of  inch  sections ".25*.  ".19.  ".12.  '.12, 'Ml,  ".05 


TESTS   OF   1U(»N,    8TKEL,    AND    OTHEU    MATEKIALS. 
No.  1015. 


1121 


Marks,  '^^T^ 

No.  3 


Diameter,  '^5G4. 

Sectional  area,  .25  square  iucb. 


Applied  loads.       I 

-|  Elongation 

Per»...,arel   V^^  ^^'^' 
inch.       I 


Total. 


Pound*. 

250 

1.250 

2.500 

3,750 

5.000 

6^250 

7,500 

H.750 

10. 000 

11,250 

ll.-'iOO 

11,750 

12.000 

12.  JSO 

I2,rj00 

12,750 

i:i,ooo 

13,250 

i:i,5<«o 

13,750 
U.'MW 
14  ;!.'>0 

i4.:-oo 

I*.  750 

15,100 
15.500 
1«.(I00 
16,500 
17,000 
17.S0O 
I8.U00 
1H,  AW 
19.000 
19.500 
20.000 
20.5(tO 
21.000 
21,500 
22,000 
22.500 
23,000 
23.500 
24.000 
24.500 
25,000 
3S.500 
26,000 
2«,320j 


Poundu. 
1.000 
5.0(10 
10, 000 
Li,  000 
20,000 
25. 000 
30.000 
35,000 
40. 000 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
51. 000 
52,000 
53.000 
54.  (KH) 
55, 000 
.t6,000* 
57,000 
58,00(t 
59,000 
GO.  000 
02.000 
01,  0(jO 
GO.OUO 
OH.  000 
70,000 
72,000 
74.000 
76,000 
7H,000 
80.000 
82,000 
84.000 
86.000 
88.000 
00,000 
92,000 
04.000 
06.000 
08.000 
100.000 
102, 000 
104,000 
105,280 


Itich. 
0.* 
.000117 
.0002K3 
.000450 
.000583 
. 000750 
.000917 
.001007 
.0012:{3 
.001307 
.001383 
.001433 
.001483 
.001517 
.001567 
. 001617 
.001067 
.001717 
.00186T 
. 002017 
.002250 
. 002433 
. 002700 
.002983 
. 003467 
.004300 
.  0<MiI67 
.007667 
.000033 
.010667 
.012667 
. 014167 
.  0160.33 
.  017017 
.020083 
.  022167 
.024417 
.026017 
.029500 
.  032250 
.036000 
.0383 
.0433 
.0483 
.  05:t3 
.0617 
.0800 
.1133 


SllCCC8Hivi> 

(:)ou}:ati<in 
per  inch. 


Pcnnsini'nt 

fWt. 


Iitch. 
0. 
.000117 
.OOOKM) 
.  000167 

.oooi:i3 

.000167 
.000167 
.000150 
.  000166 
.000134 
.000016 
.  OOOO.'iO 
.000050 
.  000034 

.  oooorto 

.  000050 
.  0000.00 
. 000050 
.000150 
.tH)0I50 
.  0002:t3 
.OOOIK'i 
. 0U0267 

.  o002H:i 

. 000481 

.(H)08;n 

.001867 
.0<U500 

.ooi:i06 
.ooia-M 

.002000 

.001500 

.001866 

.001884 

.002166 

.002084 

.  002250 

.002500 

.  002583 

.  002750 

.003750 

.0023 

.0050 

.0050 

.0050 

.0084 

.0183 


Inch. 


.000217 


. 001367 


Siiccriwive  1 
pcniianoiit  \ 


Inch. 


Kemarke. 


.000217 


.001150 


laitial  luad. 


EImUc  limit. 


Tensile  stren^^th. 


General  summary. 

Tensile  utroo^h  per  squaro  inch  of  orisinal  section  pounds. .     105, 280 

Biaeiic  limit  per  sauare  inch  of  original  socUon do...      53,000 

Kloneation  per  incn  after  riipturu inch..      0. 1467 

ffoogation  per  inch  ondcr  strain  at  clastic  limit do...    .001717 

Kedoction  in  diii.iuct4>r  at  point  of  ruptnro do...  .114 

JtodnctioD  in  »r«i  after  rnptiire,  pt^r  ceutani  of  orif^nal  siM3tiou 36.4 

i'oaltionof  rapture    2".  10  from  neck 

rhMr%d!Ufrof  hrokcii  nurracti f;raualar  at  circnmfrronco  ;  silky  center 

jSm^Uou  of  iocU  *^iictiouH ".11,  ".20»,  ".17, 'Ml,  ".11,  ".09 

H.Kx.  31 71 


1120        TKSTS   OF   IRON, 


_  -     ,       12"  H  T 

Marks,     a 

'    No.  2 

Diameter,  '^564 


STEEL,    AND   OTHEE    MATERIALS. 

No.  1014 


Sectional  area,  .25  square  inch. 


AppUed  loads. 

EloDjratioD 
per  inch. 

Inch. 
0. 

.000117 
.000300 
.000417 
.000583 
.000733 
.000917 
.001083 
.001250 
.001267 
.001283 
.001317 
.     .001367 
.001400 
.001417 
.001450 
.001500 
.001550 
.001600 
.001650 
.001700 
.001733 
.001800 
.001067 
.002250 
.002467 
.002800 
.003167 
.003517 
.004917 
.006083 
.007833 
.009500 
.011167 
.013083 
.014667 
.016500 
.  018:»3 
.020333 
.022500 
. 024833 
.027500 
. 030133 
.033000 
.0350 
.0400 
.0450 
.0500 
.05^3 
.0667 
.08rH) 
.1200 

SacocesiTO 
elonj^ation 
per  inch. 

Permaneiit 
set. 

Sacoeasive 

penuanont 

set 

Inch. 
0. 

Remarka. 

Total. 

Pounds. 
250 
1,250 
2,500 
3.750 
5,000 
6,250 
7,500 
8,750 
10,000 
10, 250 
10,500 
10.760 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13.250 
13.500 
13,760 
14,000 
14,250 
14.500 
14.750 
15.000 
15,500 
16.000 
16,500 
17.000 
17,500 
18,000 
18,500 
19.000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
23.000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,270 

Per  sanare 
inch. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46.000 
47.000 
48,000 
'49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55.000 
66.000 
57,000 
58,000 
59,000 
60,000 
62. 000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82.000 
84.000 
86,000 
88,000 
90,000 
02,000 
94,000 
96, 000 
98, 000 
100,  OOQ 
102,000 
104,000 
106,080 

Inch. 
0. 

.000117 
.000183 
.000117 
.000166 
.000150 
.000184 
.000166 
.000167 
.000017 
.000016 
.000034 
.000050 
.000033 
.000017 
.000033 
.000050 
.000050 
.0000.^ 
.000050 
.000050 
.000033 
.000067 
.000167 
.000283 
. 000217 
.000333 
.000367 
.000350 
.001400 
.004166 
.001750 
.001667 
.001667 
.001916 
.001584 
.  0018;{3 
.001833 
.002000 
. 002167 

.002667 

.00263:J 

.002867 

.0020 

.0050 

.0050 

.0050 

.0083 

.0084 

.0183 

.0350 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

»■ 

Initial  load. 

> 

, 

• 
Klaetic  limit 

Tensilo  streD;;tb. 

.000017 

.000017 

.000033 

.000016 

.000217 

.000184 

.001617 

. 001400 

General  summary. 

Si>ecific  gravity 7.  K535 

IiardnesH Isi.^ 

Tensile strc'Dgth  pvr  square  inch  of  oritiinal  iA>ction ....iiounds..      lo>  otso 

hiastic limit ]ier suuaro  inch  of  oriKiual  section do...       53*(kio 

Kloui^ation  p«r  incii  after  rupture inrli . .       o  i4ii'- 

Klon);ation  per  inch  under  strain  at  ehw^tic  limit do. '.       ,  oblT'ia 

Ko<luction  in  diameter  at  {toiut  of  rupture do. . .      *        1 14 

Jlednction  in  area  after  rupture,  por  cuntuui  of  original  section . . ...'..  .*....' .  -V  .......     .  ac.  4 

Position  of  rupture..., I'M  from  mnk 

Cliaract4;r  of  hroken  surface granular ;it  circumference;  silky  center 

Elongation  of  inch  sections ".25*,'M9,".12,M2. ''  11  "  ©5 
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No.  2271. 


i2"n&T 

Diameter,  l'M20. 

Sectional  area,  1  sqaare  loch. 

Length,  25". 


Applied  loftda. 

KloDgatlon 
per  inch. 

Sncoessiye 
elongation 
per  Inoh. 

Permanent 
set 

Sncoesaive 
set 

Bemarka. 

ToUL 

Peranuare 
tnck 

'  Pi^ndi. 

Pounds. 

Inch 

Inch. 

Inch. 

Inch. 

\    i^m 

1.000 

0. 

0. 

0. 

0. 

Initial  load. 

XQOd 

2.000 
3.000 

.000052 

.000052 

0. 

XHI^ 

.000092 

.000040 

0. 

4.  MO 

4.000 

.000144 

.000052 

0. 

■     5.100 

5.000 
6.0OO 

.000188 

.000044 

0. 

S^OOO 

.000236 

.000048 

.000001 

'"."oooooi" 

7,060 

7.0OO 

.000284 

.000048 

.000008 

.000004 

{^MO 

8.0OO 

.000340 

.000056 

.000016 

.000008 

slooo 

9.00D 

.000396 

.000056 

.000024 

.000008 

l*,oi.« 

lO.OOO 

.000452 

.000056 

.000032 

.000008 

lUflOO 

Il.OOO 

.000508 

.000056 

.000040 

.0000*  (8 

l^OOQ 

12.000 

.000580 

.000072 

.000048 

.000008 

li,flOtt 

]3»00O 

.000614 

.000064 

.000064 

.000016 

]i^& 

14.000 

.000708 

.000064 

.000080 

.000016 

n,m 

IS.  000 

.000792 

.000084 

. 000104 

. 000021 

,    Rl<uQ 

16.000 

.000880 

.000088 

.  OOOKTi 

. 000028 

i?,d@o 

17.000 

.000968 

.000088 

.000160 

. OU0028 

'   KMS 

IH.0OO 

.001070 

.000108 

.000212 

.000052 

13.  WO 

19.000 

.001204 

.000128 

.000272 

.000060 

2o,oeo 

20,000 

.001340 

.000136 

.000350 

.000084 

.  Ti,m 

27.450 

Tensile  Htrcngth. 

1 

Fractured  6"  from  ueck. 

Character  of  broken  sarface,  granular,  mottled. 
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ITo.  1016. 

It"  H  T 

Marks,    ^A^ 

Diameter,  ",564. 

SectioDal  area,  .25  square  iucb. 


Applied  loads. 


Tot4a. 


P<nmd9. 

250 

1, 250 

2,500 

3,750 

,.  5.000 
6,250 
7.500 
8.750 
10,000 
11,250 

12,  5U0 
12,750 
11,000 
13,250 

13,  500 
13,760 
14,000 
14, 260 
14.500 
14,750 
15,000 
16.  500 
16,000 
10.500 
17,000 
IT.  500 
•18,000 
18,500 
19,000 
19,600 
10,000 
20,500 
21,000 
21,500 
22,u00 
22,500 
23.000 
23,500 
24,000 
24,500 
25,  000 
25,500 
26,000 
26, 170 


Per  square 
iocli. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,  OUO 
25, 000 
30.  000 
35.000 
40, 000 
46,000 
60,0li0 
6U000 
52,000 
63,000 
64,000 
65.000 
56,000 
57,0«0 
58.000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
.  70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
00,000 
92,000 
04,000 
96,000 
08,000 
100, 000 
102,  000 
104,000 
104.080 


BlooiBCatioD 
per  inch. 


Indi. 

0. 

.000133 
.000317 
.000450 
.000617 
.000783 
.000033 
.001100 
.001267 
.001400 
.  001600 
.001650 
.001717 
. 001783 
.001883 
.002017 
.002*.H)0 
.002383 
.002667 
.002917 
.003333 

^.004167 
.005700 
.  007100 
.008917 
.010600 
.012250 
.014000 
.015760 
.017760 
.019917 
.022033 
.024333 
.  026917 
.  029467 
.032500 
.03SO 
.0383 
.9433 
.0483 
.0550 
.0650 
.0817 
.1033 


Succeasive 
eloB£:ation 
per  inck. 


Inch. 
0. 

.000133 
.000184 
.000133 
.000167 
.000166 
.000150 
.000167 
.000167 
.900133 
.000200 
.000050 
.000067 
.000066 
.000100 
.000134 
.000183 
.000183 
.000284 
.000260 
.000416 
.000834 
.001533 
. 001400 
.  001817 
.001683 
.001650 
.001750 
.001750 
.002000 
.002167 
.002116 
.002300 
.002584 
.002550 


.0026 
.0033 
.0050 
.0050 
.0067 
.0100 
.0167 
.0216 


i>,„^._^„^ '  Sacceaaive 
^t  P«nnanent 


Insh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
9. 

.000033 


.000217 


.001250 


Inch, 


.000033 


.000184 


.001033 


Romarks. 


Initial  load. 


Blastio  limit. 


Tensile  strength. 


General  summary. 

Tensile  •trene:th  per  square  inch  of  original  section poonds..     194,680 

Klastic  limit  per  square  iuch  of  original  section do...      63,000 

Elongation  per  incn  after  rupture inch..      0.1333 

Elongation  per  Inch  under  strain  at  elastic  limit do. . .     .  001783 

Reduction  in  diameter  at  point  of  rupture do. . .  .124 

Reduction  in  area  after  rupture,  per  centum  of  original  section 39.2 

Position  of  rupture l."2fh>mneck 

Character  of  broken  surface silky 

Elongation  of  inch  aectiomi M9*,  ".23,  ".12, 'MO,  ".00,  ".07 


H  Ex  vl/'„  .49  2 


TESTS  OF  IKON,   STEEL,    AND   OTHEK   MATEBIAL8. 
Fo.  1017. 


1123 


12"  HT 


Marks,  ^  b" 

No,  1 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Applied  loada. 

Elon^atio] 
per  inch. 

Total. 

Per  Muaro 
inch. 

Pound*. 

PouTida. 

Inch. 

250 

1.000 

0. 

1,250 

5. 000 

.000167 

2,500 

10.000 

. 000300 

3,750 

15,000 

.000407 

5,000 

20.000 

. 000633 

6,250 

25,000 

.000783 

7.500 

30.000 

.000933 

8.750 

35,000 

.001100 

10.000 

40,000 

.001283 

10.250 

41,000 

.001317 

10.500 

42,000 

.  001333 

10,750 

43.000 

.  001367 

11.000 

44.000 

.001383 

11.250 

45,000 

.  001433 

11,500 

46,000 

.001467 

11,750 

47,000 

.001500 

12,000 

48.000 

.001550 

12,250 

49.000 

.001583 

12.500 

5O.UO0 

. 001617 

12.750 

51, 000 

.001050 

13.000 

52,000 

.001683 

13.250 

53,000 

.001767 

13,500 

M.OOO 

.001850 

13.75© 

55,000 

.001933 

14.000 

56,000 

.002383 

14,250 

57,000 

.002817 

U,500 

iW-OOO 

.003717 

1     14.750 

59,000 

.004:133 

15,000 

60,000 

.004933 

15.500 

62,000 

.005783 

16.000 

64,000 

.0078.33 

16,500 

66,000 

.009750 

17,000 

68.000 

.011300 

17,500 

70,000 

.012750 

18.000 

72,000 

.014667 

18.500 

74,000 

.  016167 

19,000 

76.000 

.018167 

19.500 

78.000 

.020133 

20.000 

80,000 

.022333 

20.500 

82.000 

.024360 

21.000 

84,000 

.026800 

21.500 

86.000 

.029500 

22,000 

88,000 

.032517 

22,500 

90,000 

.035600 

23.000 

92,000 

.0383 

23.500 

HOOO 

.0433 

24,000 

96.000 

.0483 

24.500 

98,000 

.0533 

25.000 

100,000 

.0633 

25,500 

102,000 

.0800 

25.880  . 

103, 520 

.1233 

SacccAsire 
eloDj^atioD 
p«r  inch. 


Inch. 
0. 

.000167 
.000133 
.000167 
.000166 
.000150 
.000150 
.000167 
.000183 
.000034 
.000016 
.000034 
.000016 
.000050 
.000034 
.000033 
.000050 
.000033 
.000034 
.000033 
.000033 
.000084 
.  000083 
.000083 
.000450 
.000434 
.000900 
.000616 
.000600 
.000850 
.002050 
.  001917 
.001550 
.001450 
.001917 
.  001500 
.002000 
.001966 
.002200 
.002017 
.002450 
.002700 
.003017 
.003083 
.0027 
.0050 
.0050 
.0050 
.0100 
.  0107 
.0433 


8et.   I  Permanent 


Inch. 

0. 

0. 

0. 

0. 

. 000017 
.000017 
.000017 
.000017 
.000017 


.  000017 


.000017 


.000133 


.002717 


Inch. 


.  000017 


.000034 


.000116 


Kemarka. 


Initial  load. 


Elastic  limit. 


Tensile  strengtli. 


General  aummartf, 

Trnsile  ntrenjcth  per  aqnaro  inch  of  original  section ponnda..    103,520 

KUstic  limit  per  sanare  inch  of  oriKinai  section do...      52,000 

EloDgaiion  p«r  inch  after  rnptare inch..      0.1433 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001683 

Kcdaction  in  diameter  at  pointof  mpture do...         .  124 

Kedoction  in  area  after  raptaro,  per  centum  of  original  section 39.2 

Position  of  rupture ".70  ftnm  middle  of  stem 

Character  of  broken  surface silky ;  'with  ring  of  granular  mteal  near  oiroumferenco 

Skng^tim  of  l9Qh  pidotiifaB ".10,".13,".32%".12,".11,".08 
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No,  1018, 
Marks,       b 

'        No.  3 

Diameter,  ''.564. 

Sectional  area,  .25  square  iucb. 


Applied  IouUb. 

Per  Aouare 


Total. 


Pouniim. 

250 

1, 250 

2,500 

3,  750 

5,000 

6,  250 

7.500 

8,750 

10,  000 

10.  2f.O 

10,  5<»0 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

12,500 

12,750 

13,  000 
13.250 
13,500 
13,750 
14. 000 

14.  250 

14.  500 
1 4, 750 

15,  WMi 
15,  500 
16,000 
16.:)(M) 
17,00;) 
17.  :.oo 
18  ('00 
IS.  fWI 

19,  000 

lt>.  :.oo 

20.  000 

20.  5110 
21,00!) 

21,  500 
22,000 
22,500 
23, 000 

23,  500 

24,  mo 

24,  500 

25,  (K»0 

26,  500 
26, 0(H) 
26,150 


Aoua 
ucli. 


iuc 


EloD;;atiou 
per  iuch. 


PouHdn. 

Inch. 

1,000 

0. 

.5,  000 

.000133 

10,000 

.  000317 

15,  000 

.  000433 

2»,  0<I0 

.000600 

25.  000 

.'000767 

30.  0(;0 

.  00093:) 

:»5.  (M)0 

.001117 

40.  000 

.001250 

41,000 

.001283 

il,  (MIO 

.001317 

43.  OtiO 

. 001350 

44,000 

.001400 

45.  000 

.001450 

40.  0(»0 

.001.500 

47.  0(H) 

.001517 

48.  0<M) 

.001550 

40.  000 

.O0ir.KJ 

50,  000 

.001617 

5I,0<M) 

.  001667 

52, (NX) 

.  (H)16K3 

5:{,  (KIO 

.(H)  1733 

51.000 

.001800 

55,  000 

.  001900 

.56,  000 

.  002083 

57. 000 

.  lHrJ450 

58,  <H)0 

.003150 

59.  OUO 

.003583 

(»,  000 

.  004733 

0  ?,  000 

. 006UU0 

64,  000 

.  007500 

64i.  000 

.  009167 

OK,  000 

.  0108:{3 

70,  000 

.012250 

72,  000 

. 013933 

74.  000 

.015783 

76,000 

. 017217 

78,000 

.019400 

80,000 

.  02133:r 

82.  000 

.  023417 

84,  COO 

.  0J5500 

86, 000 

.028450 

88,000 

.  0313,33 

90,000 

.  o:mooo 

92, 000 

.  0367 

94.000 

.0400  , 

96,000 

.0450 

98,000 

.0517 

100,  000 

.  o,->8;i 

102,000 

.0717 

104,000 

.0883 

104,600 

.1133 

SueccHMivo 
eloupitioii 
per  iuch. 

Inch. 
0. 
.OC0133 

.oroi84 

.000116 
.000167 
.  000167 
.000166 
.  0iH)184 
. 000133 
. 000033 
. 000034 
.  000033 
. 000050 
.000050 
.  000050 
.  000017 

PcruiaocDt 
»ot. 

iMfi. 

0. 
0. 
0. 
0. 
0. 
U. 
0. 
0. 
0. 

Suo«oa8ivo 
|K)ni)auent 

8tit. 

Inch. 
0. 

Remarks. 

luiUal  load. 
Elastic  limit 

Tunsilu  Btreogtb. 

.0 



.  000033 

.  00iH)33 

.  00U034 
.  000050 

.000017 

.000017 

.0(KK)16 

.  0000.50 

.01.0067 

. 000100 

.00018:1 

.000117 

. UOOIOO 

.  o»o:{67 

. 000700 

.  0004  :{3 

.001150 
. 001267 

.002500 

.002383 

. 001500 

.001067 

.001666 

.001417 

.001683 

.  001850 

.0014:U 

. 002183 
.001933 
.002084 
.002083 
. 002950 
.002883 
.002667 
.0027 

.oo:« 

.00.50 
.  0007 
.0000 
.0134 
.0166 
.0250 

• 



General  summary. 

Specific  Rravitv 7,8543 

Hardneiis .V>^  y^ 

IVuMile  HtreDj(th  por  Hquan^  inch  of  orisriuAl  MM^tion .'.poundii . .     loPckM* 

Klatttic  limit  per  souarv  iuch  of  origiualHoctiou ^ do.'.      SXiNio 

Elongation  per  inch  after  rupture inch . !      a  ir»8:i 

KIouKAtion  per  inch  uudor  Htrain  atohiMtic  limit .i.  J  J  I. do.!!    .001733 

KMluctton  in  diameter  at  point  of  rapture \', do!.!    *     .114 

Reduction  in  area  after  rupture,  per  centum  of  ori^sinal  section *         36L  4 

l;«»rtitionof  riiptun* ".8  from  middle  of  atom 

Character  of  broken  surface Uranular;  dull  silky  center 

Ulongationofiugh  aectious , ,..,'M2,  ".18,  ".;j2*,".  13  »  \\  »  qq 


TESTS   OF   IRON,   STEEL,   AND    OTHER    MATERIALS. 
No.   1019. 

Marks,      b 

'      No.  3 

Diameter,  ".564. 

Sectional  area,  .25  sqnare  inch. 


1125 


Applied  loads. 
Total. 


Poundt. 
2ri0 
1,250 
2.500 
3.750 
5.000 

7.500 
8,750 
10.000 
10.250 
10.500 
10,750 
11.000 
11.250 
11.. 'MO 
11,750 
12.000 
12.250 
12.500 
12.750 
1.^.000 
13.250 
13.500 
13.750 
14.000 
14,2.^ 
14.500 
14.750 
15.000 
15,  »J0 
16.000 
1ft.  500 
17.000 
17.500 
IX.  000 
IA.500 
19,000 
19.  .TOO 
20,000 
20,500 
21.000 
21.500 
22.000 
22.500 
23.000 
23.500 
24,000 
24,500 
25.000 
25,500 


Eloncation 
per  inch. 

Br  snnare 
inch. 

Poundg. 

Itieh. 

1.000 

0. 

5,000 

.000167 

10.000 

.  000317 

15.000 

.000483 

20,000 

.000667 

25.000 

.0O0H33 

30,000 

.001000 

35,000 

.0011:0 

40,000 

.001317 

41.000 

.001333 

42,000 

.  001367 

43.000 

.  001383 

44,000 

. 001433 

45,000 

.  001467 

48.000 

.001500 

47,000 

.001533 

48.000 

.001567 

40.000 

.001617 

^,000 

.  0017l»0 

51,000 

.001800 

.'»2,UO0 

.0O19U0 

53,000 

.002417 

54.000 

.003117 

55,000 

.  00.3650 

56,000 

.004183 

57,000 

.004583 

58,000 

. 005500 

59,000 

.006183 

eo,coo 

.006700 

62,000 

.008083 

64.000 

.009667 

66,000 

.011400 

08.000 

.012807 

70,000 

.014600 

72,000 

.OI&417 

74.000 

.018167 

Tfi.OOO 

.020000 

78.000 

.0223<J0 

80.000 

.  024500 

82.000 

.026967 

84.000 

.029583. 

86.000 

.032333 

88.000 

.  0353.33 

90.000 

.  0.167 

92,000 

.0400 

w.ooo 

.0467 

06,000 

.0533 

08,000 

.0617 

100,000 

.0717 

102,000 

.1300 

SiiccMuiiTe 
ftlongntion 
per  inch. 

Permanent 
tteU 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.  000033 
.  00OO33 

SneceR8ive 

penunuoDt 

i»et. 

HemarkA. 

Ituh. 
0. 
.000167 

Inch. 
0. 

Initial  loAfl. 
Klastin  limit. 

Tensile  strengtli. 

.000150 

.000166 

.00«l8t 

.000160 

.000167 
. 000150 
.000167 
.000016 



.000017 

.  mma 

.  ()(HM)34 

• 

.000016 

1 

.  oooorio 

1 

.  ()(NJo:i4 

::::::::::  i:::::::  :::: 

.  (KM)0:i3 

1 

.  004i0:^3 

1 

.  00OO.'{4 

.  000050 



.  OOOOKl 
.000200 

.000117 

.IK)0081 

.  0(H)  100 

.000517 

.00<I700 

.  000.'i33 
. 000533 

.001650 

.  001533 

.000410 

.000917 

.oooeai 

. 000517 
.001383 

.  004467 

.  002817 

.001584 

1 

.  00173.3 

1 

. 001467 

:.. 

.001733 

.001817 

. 001750 

.  001Ki3 

.  Wi'iiioo 

.  0022(H> 

.  002:H)7 

.002716 

. 002750 

.  00:{000 

.001367 

.0033 

.(KI67 

.WHW> 

,  00x4 

• 

.0100 

.05k:{ 

(iettcral  anmmnrtf. 

Tensile  streo^b  per  iiqaare  inch  of  nricin.al  ncrtion ponndn. 

Elsstie  limit  per  snnsre  inch  of  ori|;iDal  section do. . 

EloDgtftJon  per  inon  after  mptiiro ini^h., 

KUfOffatUm  per  Inch  under  strain  ntolantic  limit do.. 

KadoctioQ  io  dismeterat  pointofniptiiro do.. 

KiMloction  la  area  after  mptore,  per  foiitiim  of  original  .sect ion 

Position  of  rapture 1 2  inch  from  middle  of  stem 

Cbaraeterof  broken  mirface .sillcv;  with  rineof  srauiilar  mct^il  at  circiimfen^nro 

EloDpitionoriochsecUons ".11,  ".17,  ".32*,  ".14.  ".11,  ".08 


102,000 

48.000 

0. 15.10 

. 001567 

.114 

36.4 


1126        TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1020. 

WHT* 

Diamoterf  i'.56i. 

Sectional  area,  .25  square  inch. 


Applied  loads. 

Elongation 
per  inch. 

Inch, 
0. 

.000117 
.000260 
.000450 
.000583 
.000717 
.000917 
.001050 
.001250 
. 001267 
.001283 
.001317 
.001367 
.  001400 
.001450 
.001467 
.001483 
.  001533 
.  001600 
.  001717 
.001900 
.  002167 
.003467 
.004233 
.005067 
.005233 
.005833 
.007000 
.007917 
.008917 
.010683 
.012567 
.013933 
.  0163.33 
.018107 
.020083 
.021667 
. 0245K3 
.027333 
.020250 
.032000 
.036000 
.0367 
.0433 
.0483 
.0517 
.0617 
.0750 
.  1000 
.1317 

Successive 
perinch. 

Inch. 
0. 

.000117 
.000133 
.000200 
.000133 
.000134 
.000200 
.000133 
.000200 
.000017 
.000016 

Permanent 
set. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Saccessive 

permanent 

sot. 

Remarks. 

Total. 

Per  sqaare 
inch. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35.000 
40,000 
41.000 
42,000 
43.000 
44.000 
45.000 
46.000 
47.000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
56.000 
67,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74, 000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90.000 
92,000 
94,000 
96.000 
98,000 
100,  000 
100, 400 

Poundt. 
2.50 
1.250 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

2,500 

3,750 
6.000 

6,250 

7.500 

8,7.50 

10,000 

10, 260 

10.500 

10,750 

.000034 

11,000 

.000050 

.000033 

.000050. 

.000017 

.000016 

.000060 

.000067 

.000117 

.000183 

.  000267 

.  001300 

.000766 

.0008.34 

.000166 

. 000600 

.001167 

.000917 

. 001000 

.001666 

.001084 

.001366 

.002400 

.001834 

.001916 

.001584 

.002916 

.002750 

.001917 

.002750 

.004000 

.0007 

.00((6 

.  00.50 

.  0034 

.0100 

.  0133 

.  02,-0 

.0317 

11,2.50 

0. 

11.500 

11,750 



12,000 

12, 250 

12,500 
12,  760 

.000033 

.000033 

13,000 

13,250 
13,500 

13,750 
14,000 

.002233 

.002200 

14,250 

14,500 

14,750 

15,  000 
15,500 

.005617 

.003384 

16,000 

16,500 

17, 000 

17,500 

18. 000 

18.500 

19,000 

10,500 

20,000 

20,500 

21,  000 

21,500 

22,  000 

22,500 



23,  000 

23,  500 

2*.  000 

24,  500 

2.5, 000 

2.5, 100 



General  summary.  ' 

Tensile  strength  per  sqiiaro  inch  of  oriffinal  section poands..    100,400 

Elastic  limit  per  sqaare  inch  of  original  section do...      40,000 

Elongation  per  inch  aft«*r  rnptaro inch..      0.1567 

Elongation  perinch  nndor  strain  at  elastic  limit. do...    .0015.13 

Ileduction  in  diameter  at  point  of  ruptnro do...         .124 

Reduction  in  area  aft<*r  rapture,  per  centum  of  original  section 39. 2 

Position  of  mptu  re 1m.2  from  neck 

Cliarocter  of  broken  snrface silky  cont^^r ;  gi-annlar  at  circamferance 

Elongation  of  inch  sections.... ".28*,  ".22,  ".13,  ".11,  "-11  ".09 


Te^yf^T^e^^ 


Is, 


Md 


H--^jr--v 


^    2o^   ^9c5*  T-Ts^t^  €l/^7-  T;vTt7wtrpi}?t^ 


H  Ex  J/..  49  J 


TESTS  OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1023. 
xr     1.      12  H  &  T 

Marks,      t 

No.  1 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 


1127 


AppUed  loads. 

EloDsatlon 
per  Inch. 

SaooeasiTO 
elonpitioii 
per  inch. 

PermAoeut 
set. 

Inch. 
0. 
0. 
0. 

a 

0. 
.000033 
.000033 
.000033 
.000067 
.000100 
.000133 

Sncoesaivo 

permanent 

sot. 

Inch. 
0. 

Total 

Per  saoare 
inch. 

Itewarki. 

Poundt. 

250 

1.250 

2,500 

3.750 

5,000 

6,250 

7,500 

8.7:.0 

10,000 

11,'iSO 

12,500 

12,736 

13,000 

13.  aw 

13.S0O 
13,750 

1    U,000 

Pounds. 
1.000 
5,000 
10.000 
l.\000 
20,000 
25,000 
30,000 
35.000 
40.000 
45.000 
50.000 
51, 000 
52.000 
63,000 
54,000 
56.000 
'^  66,000 
67.000 
6«,000 
69.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
78.000^ 
78,0OOJ 
8O,0OOf 
82,000 
84,000 

90.000 
92,000 
94,000 
06,000 
96.400 

Inch. 
0. 

.000167 
.000333 
.000500 
.000667 
.000867 
.001033 
.001200 
.001.')67 
.001533 
.001700 
.001733 
.001767 
.001867 
.003333, 
.009333\ 
.009667 
.010333 
.010667 
.011233 
.011933 
.013433 
.  015100 
.017000 
.010167 
.021667 
.024233 
.028667 
.028933 
.032167 
.036267 
.039100 
.043333 
.048433 
.054667 
.062167 
.0733 
.0033 
.1267 
.1500 

IndL 
0. 

.000167 
.000166 
.000167 
.000167 
.000200 
.000166 
.000167 
.000167 
.000166 
.  000167 
.000033 
.000034 
.000100 
.001466 
.006000 
.000334 
.000666 
.000334 
.000666 
•  .000700 
.001500 
.001667 
.001900 
.002167 
.002600 
.002566 
.002434 
.002266 
.003234 
.003100 

.004233 

.  OOalOO 

.006234 

.007500 

.011133 

.0200 

.0334 

.0233 

Initial  load. 

.000033 

0. 

0. 
.000034 
.000033 
.0(»0U33 

ElaAtic  limit. 

.007000 

.666867 

14,250 

;    14,500 

. 

14,750 

13,000 
'    15.500 

.009433 

.002433 

,    16,004 

16.500 

'  iriooo 

•    17.500 

19.000 

18,500 

19,000 

19.500 

20.000 

20,500 

1    21,000 

1    21,500 

..♦. 

22,000 

22.500 

..^.,  

A  000 

23,500 

24,000 

34.100 

TenBtlc  strength. 

General  summary, 

TeQd1« itren|,th  per  square  inch  of  oriKinal  nection ^......ponnds..      06,400 

£)a«tic  limit  per  sauare  inch  of  original  section do. ..      62, 000 

£lun^tion  per  iacn  aftermptnre inch..      0.2033 

Elougation  per  inch  nnder  strain  at  elastic  limit do...    .001767 

KtKinctioQ  in  diameter  at  point  of  rupture >. do...         .124 

RMactioD  in  area  after  raptare,  per  centum  of  original  section 30. 2 

Position  of  mptore 1".2  from  neck 

Character  of  broken  snrface silky 

Elongation  of  inch  sections ".26*,  ".24,  ".U 


1128         TE8TS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 

No.  1024. 

12"  H  &  T 

Marks,        t 

'        No.  2 

Diameter,  ''.664. 

Sectional  area,  .25  stiuare  inch. 


Applied  loiulB. 

TolAl. 

Per  Aqiiaro 
inch. 

Pounds. 

Poumlg. 

250 

1,000 

1,250 

5,000 

2,SO0 

10,000 

:i,  TfiO 

15^000 

6.000 

20.000 

6, 2r,o 

25,000 

7, 500 

30, 000 

R.750 

35, 000 

10, 000 

40.000 

11,250 

45,0(M) 

1I,M)0 

40, 000 

11,750 

47, 00<) 

12,  000 

48.000 

12,250 

49, 000 

12.500 

50,000 

12.750 

51,000 

13, 000 

52,000 

13.250 

63,000 

13,500 

64,000 

13,750 

65,000 

14,000 

60,000 

11, 2:>o 

57,000 

li,  500 

68,000 

14,750 

59.000 

15, 000 

60,000 

16,500 

62.000 

10. 000 

&l,000 

10.500 

66,000 

17.000 

68.000 

17.500 

70,000 

IS,  000 

72,000 

IK.  WO 

74,000 

19.000 

76.000 

10.500 

78,000 

20,000 

80.000 

20,  500 

82, 000 

21,000 

84. 000 

21,  TOO 

86,000 

22,  000 

88,000 

22. 500 

90,  000 

22,950 

01,800 

Elongation 


Ineli. 

.000187 
.000333 
.  m>0500 
.000067 
.  0008.0 
. 001033 
.001107 
. 001333 
.  00I5:U) 
.001507 
.001600 
.001633 
.003607 
.006767 
.007100 
.007600 
.008100 
.000200 
.009767 
.010667 
.011367 
. 012233 
.013007 
.013967 
.  015733 
.017833 
.020033 
.022067 
.025067 
.027533 
.030433 
. 033733 
.037400 
.041867 
.047067 
. 052667 

.  oaaim 

.0700 
.0867 


Snccosnivo 
elongation 
por  inch. 


Inch. 
0. 
.000167 
.000106 
.000107 
. 000107 
.000106 
.000200 
. 000134 
.000106 
.000200 
.000034 
.000033 
.000033 
. 002034 
.003100 
. 000333 
.000500 

.ooa>oo 

.001100 

. 000567 

.000900 

.000700 

.000806 

.000834 

.000900 

.001766 

.002100 

.002200 

.002634 

. 002400 

.002466 

.002900 

.003300 

.003667 

.  004407 

.00.'»200 

.005600 

.006633 

.0107 

.0167 


Pormniiont 


SncccHsivo 
]>eniiHnrnt 

fU't. 


Kemarkn. 


I 


Inch. 


Inch. 


Initial  I 


.00OO.'t3 
.  0(10033 
.001)067 


.004767 


.  007467 


.011467 


.0000:i3 


.  (H)470O 


. 002700 


.004000 


ElaHtic  limit 


Tenailo  Atrongth. 


Si 


ipeci 
fanl 


General  snmmanf. 
iflcgraTity 7.  J 


HanlncHS 

TonHilo  MtnMigth  per  Aqiiare  inch  of  onginal  miction ponnd«. .      91.  hih» 

KhMttc  limit  per  fuinaro  inch  of  original  Hoction -do. . .      48, 0«JO 

Klongation  per  inch  after  rnpturo inch..      0.  lOJO 

Elongation  per  inch  under  Htrain  at  nhwtic  liinit do. ..     .001033 

lleduction  in  diameter  at  point  of  rnpture do...  .034 

]{4odnction  in  area  after  rnptiiro,  per  contnm  of  original  Hortion 11-8 

Position  of  rupture ^  inrli  from  roiddlt^  of  ntriii 

('haracterof  hroken  Hurface granular;  fractured  atdefoctivo  spot  in  tho  metnl 

Blougatiou  of  inch  Hoctiona ".10.  "  12*.  ".09 


TESTS   OP   IRON,    STEEL,  AND    OTHER   MATERIALS. 

No.  1025. 

MarkS;      ^t 

Diameter,  ".664. 

Sectional  sirea,  .25  sqnare  inch. 


1129 


Applied  loxuls. 

Total. 

Per  Aqnaro 
iDch. 

Eloneation 
per  inch. 

SiiccpAfiiv 
clonpitioi 
IKsr  inch. 

Poundg. 

Pottnda. 

Inch. 

Tneh. 

250 

1,000 

0. 

0. 

i,:j5o 

5,000 

.000167 

.000167 

2.  fMJO 

10,000 

.000300 

.0«IOi:{3 

3,750 

15,000 

.000500 

.000200 

5,000 

20,000 

.000667 

.000167 

6.250 

25,000 

.000833 

.000166 

7.500 

30,000 

.001000 

.000167 

8.750 

35,000 

.001107 

. 000167 

10,000 

4Q.0OO 

.001400 

.  0002:13 

11.250 

45,000 

.OOIKOO 

.000200 

11,500 

46,000 

.  00163:J 

.000033 

11,750 

47.000 

.001667 

.000034 

li.  000 

48,000 

.  001733 

.000066 

I2.2S0 

49,000 

.001867 

.000134 

rj,5O0 

50,000 

.007833 

.0059fi6 

12,750 

51,000 

.006167 

.0003:34 

13,000 

52.000 

.008667 

.000500 

13,250 

53,000 

.009000 

.00033:1 

13,500 

54,000 

.000933 

-    .000933 

13,700 

55,000 

.  010700 

.00(»707 

14,000 

56,000 

.011667 

.0009«}7 

14.25i} 

57,000 

.012367 

.000700 

14.5*>0 

6g,000 

.  013267 

.000900 

1     14,750 

59,000 

.014033 

.000706 

15.000 

6ii,000 

. 015367 

.  0013:t4 

15.500 

62.000 

.017167 

.001800 

16.0G0 

64,000 

.019000 

. 001833 

Ifi.  .'iOO 

06,000 

.021667 

.002667 

17,0.10 

68,000 

.024067 

.002400 

i7.r>oo 

70,000 

. 026732 

.002666 

18.  WH) 

72,000 

-.029667 

.002931 

18.500 

74,0<K) 

.  032700 

.0030:« 

19,000 

76,000 

.036333 

.00:i633 

19,54W 

78,000 

.0400CO 

.  003667 

20,0U0 

80,000 

.014700 

.  004700 

20,500 

82,000 

. 050000 

.  oawcK) 

21,  OUO 

8I,0(J0 

. 0570WI 

.007000 

2l,5«» 

86,000 

.  n&1667 

.007667 

22.  OW) 

88,000 

.076333 

.011666 

22,500 

90,000 

.0967 

.020367 

23.000 

92,000 

.1200 

.0233 

^^ 

92,800 

.1500 

.0300 

Pormanent 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 
.000033 
.  000033 
.  000067 
.  000067 

Snccosaive 
perniiuioiit 

Inch. 
0. 

Homarks. 
luitijil  load. 

Elastic  Ihnit 

.  000033 
0. 

.000034 
0. 

.005767 

.  oor,:  00 

.008367 

.  OOL'600 

. 012700 

.004333 

1 

Ten.*tiIo  atreuf^th. 

' 



General  anmmary. 


Tffoaiie  fftrenf^th  por  sqnaro  inch  of  ori«;1nal  section ponnds. 

KiAi«tic  limit  per  Muare  inch  of  original  noctiun do.. 

KloD;;ation  per  Inch  after  rupture inch . 

Kloiij^ation  per  inch  under  ntrain  at  «4astic  limit do. . 

i:e«l notion  io  diameU^r  at  point  of  nipt'iro do  . 

Kednrtion  in  aroa  after  mptaro,  per  cfmtuui  of  original  .soction 

f>o»ilion  of  mpturB \  iiiih  from  iiiid<Uo  of  humm 

i:|jarart4'rof  broken  surface  ailkv 

Eloogatiou  of  inch  BCCiioDH ".15,  ".35*.  ".16 


92.800 
48,000 
0. 22»0 
001733 
.VM 
41.9 


1130        TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  649, 

,      ,        12"H&T 

Marks,    „  t 

'     No.  4 

Lengthy  5''. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres. 

SnccessiTe 
compres- 
sion per 
inch. 

Permanent 
set 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000050 
.000050 
.000100 

Saccessivo 

permanent 

set 

Inch. 
0. 

Bemarks. 

Total 

Per  sqnare 
indi. 

Pounds. 
500 
2.500 
5.000 
7,500 
10.000 
12.500 
15.000 
17.600 
20.000 
22,500 
25,000 
25,500 
20.000 
26,500 
27.000 
27.500 
28,000 
28,500 
29,000 
29,500 
30,000 
44.850 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,060 
30.000 
35,003 
40,000 
45,000 
50,000 
51,000 
62,000 
53,000 
M,000 
55,000 
56,000 
57.000 
58.000 
69.000 
60,000 
89,700 

Inch. 
0. 

.000150 
.000300 
.000450 
.000650 
.000800 
.000950 
.001100 
.001300 
.001400 
.001700 
.001750 
.005400 
.006400 
.007450 
.008350 
.009000 
.009500 
.010400 
.011000 
.011500 

Inch. 
0. 

.000150 
.000150 
.000150 
.000200 
.000150 
.000150 
.000150 
.000200 
.000100 
.000300 
.000050 
.003650 
.001000 
.001050 
.000900 
.000650 
.000500 
.000900 
.000600 
.000500 

Initial  load. 

Elastic  limit 
mtimate  stren^^b. 

'■*.*6ooo5o" 

0. 
.000030 

.006200 

.  OOGIOO 

.009250 

.003050 

General  aununarjf. 

Elastic  limit  per  sqnnre  inch  of  original  section ponnds..      51.000 

Compression  per  inch  under  stress  at  clasttic  limit inch..  O.OOn.'W 

Ultimate  strenfl^th  per  square  inch  of  origiiAil  section poands..      89,  700 

Ifannerof  failure triple  flexure 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  560. 

„      ,        12"  H  &  T 

Marks,       t 

'      No.  5 

Length,  5". 

Diameter,  ".798. 

Sectional  area,  .50  sqaare  incb.  , 


1131 


1       Applied  loads. 

Comprea- 

aion  per 

inch. 

Inch. 
0. 
.000100 
.000200 
.000350 
.000500 
.000650 
.000850 
.001000 
.001200 
.001350 
.001400 
.001600 
.004600 
.005600 
.006100 
.006700 
.007150 
.007650 
.008300 
.009150 
.009800 
.010400 
.011250 
.011850 
.012700 

Sncceaaive 

comprea- 

aion  per 

inch. 

Permanent 
aet. 

SncceaaiTe 
aet 

Remarks 
Initial  load. 

Elastic  limit. 
Ultimate  airength. 

i 

Total 

Per  ennare 
inch. 

Pounds: 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
30,000 
3.1.000 
40.000 
4.5,000 
46.000 
47.000 
48,000 
49,000 
50.000 
51,000 
5*1,000 
53,000 
54,000 
.^5.000 
56.000 
.•i7, 000 
5K.000 
59,000 
60.0(10 
84.560 

Poifiuft. 

500 

2..11P0 

5.000 

7,500 

10  000 

Inch, 
0. 

.000100 
.000100 
.000150 
.000150 
.000150 
.000200 
.000150 
.000200 
.000150 
.000050 
.000200 
.003000 
.001000 
.000500 
.000600 
.000450 
.000500 
.000650 
.000850 
.000650 
.000600 
.000X50 
.000600 
.000850 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

12  .VM) 

ir*,iioo 

17  ^JOO 

dMioo 

2;f,500 

23  000 

sais^io 

24.(00 
24.500 

25.000 
25  TOO 

.004350 

.004350 

1    26.000 

2li.50Q 

27,000 

27.500 

2H,000 
2K.5nu 

.007150 

.002800 

29.000 

1    29.ai« 

30,i«0 
1    42,280 

.010400 

.003250 

General  summary, 

Ebflt  14  limit  per  aqaare  inch  of  original  section ponodN..       46.000 

rtimprfMion  per  iurit  under  at  reitH  at  elastic  limit incli..    0.001400 

ntiniat4>ikrr«*n{;ili  per  »4)oare  incb  of  original  section IMmudn..        84, 5G0 

MaoDcrur  failure) triple  flexure 


1132        TESTS   OF   lEON,    STEEL,    AND    OTHER    MATERIALS. 

No.  651. 

„      ,        12"  H  dt  T 

Marks,       t 

'       No.  6 

Length,  5". 

Diameter,  '^798. 

Sectional  area,  .60  square  inch. 


Applied  loads. 

Total. 

P«r  square 
inch.      1 

Po»nth. 

Poitfufg. 

rm 

1,000 

2,  .''lOO 

5,000 

5.000 

10. 000 

T.fiOO 

15, 000 

10.000 

20. 000 

li.iiOO 

25. 000 

15.000 

30, 000 

17,500 

:i5,ooo 

20. 000 

40,<K)0 

ri,  f.00 

45. 000 

2:i.  <MH) 

40.000 

2:i,  5(10 

47. 0(«» 

•J4,  000 

48. 000 

24,  500 

49, 000 

2'».  000 

50,000 

25.500- 

51,000 

2fi.  OIK) 

52, 000 

2<J.  500 

M,  000 

27.  000 

54,  000 

27.  .'iOO 

55. 000 

2.S,  0<»0 

5fi. 000 

28. 5<i0 

57,  (HK) 

29.  000 

5«,000 

:i9.  500 

59,  000 

:{0, 000 

CO,  000 

42,  320 

84,640 

Compres- 
sion per 
incu. 


Tneh. 
0. 

.000100 
.  000250 
.000400 
.  000550 
.000750 
. 000900 
.001150 
.001200 
.001500 
.001600 

.ooi9:>o 

.006100 
.  0003110 
.000800 
. 007250 
.  00775JI 
. 0OK40O 
. 009000 
. 009750 
.0102.50 
. 010900 
.0I16'>0 
.Or24.'iO 
.013150 


Successive 

compriMi- 

sion  per 

incli. 


Inch. 
0. 

.000100 
.000150 
.000150 
.  OOOl.'^O 
.  (Mm2(»0 
.  OOl  IJiO 
.  0002.'iO 
.OOOO.'iO 
.  (N)03(K) 
.000100 
.  003350 
.OOll.'-iO 
.  000 JOO 

.  ouo:»oo 

.000450 
.  000500 
.000650 
.000600 
.  0007.'i0 
.000.500 
.  (KKMWO 
.  000750 
. 000800 
.  000700 


Permanent  !S°::X*ll? 
»  permanent 

set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000050 
.000100 


.  0077.50 


Inch. 


. 000050 

.  oooo:.o 


.005000 


.002050 


011000  I   .003250 


Remarks 


Initial  load. 


Elastic  limit 


Ultimate  strengtli. 


General  summartf. 

Elastic  limit  per  Bqnare  inch  of  orifrlnal  section pomidB..        411,000 

(/oinprcsflion  per  inch  nndf^r  stress  at  elastic  liniit inch..    0.001600 

Ultimat-t^  str«'n}:t h  per  square  inch  of  original  section pounds. .        H4, 640 

l^Iannor  of  failure triple  tUuLiuo 


TESTS    OF    lEON,    STEEL,    AND    OTHER    MATERIALS. 
No,  552. 

^,      ,        12"  H  &  T 

Marks,       x 

'       No.  7 

Ijeugth,  3'^22. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 
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Applied  loads. 


Total. 


I 


I 


Pounds. 

500 

2.500 

fi,  ttK) 

7.500 

10.000 

]!!.500 

15.000 

IT.fiOO 

20,UOO 

22, 5<iO 

2.1,  OUfJ 

A  500 

24,000 

24, 5i4i 

2.\  WW 

2:..  :m 

.    2fi,0»iO 

,  2o.:.oo 

27,  <iOO 
,    27.500 

28.000 
,  2M.5(JO 
I    2!I.OOU 

2»,500 
I  'M,{<Wt 
I    63,000 


.  Compres* 
sion  por 


Pounds. 
1.000 
5,000 
10.000 
15.000 
20,000 
25,  (KM) 
30,000 
35,000 
40,000 
45.000 
46,000 
47.000 
48,01)0 
49,000 
50,000 
51,000 
52.000 

rv{,  000 

54,000 
55,000 
56,000 
57,  000 
58,000 
59,000 
60  000 
130.000 


incl 


Inch. 
0. 

.  000150 
.000:100 
.000450 
.000000 
.000750 
.0«)0000 
.001150 
.OO12U0 
.001350 
.001450 
.001450 
.001500 
.001500 
.001650 
.000000 
.000950 
.  007450 
.008050 
'.008750 
.  OU0350 
.009850 
.010500 
.011200 
.012000 


Succ<7iwivo 

oompres- 

sion  per 

inch. 


Inch, 
0. 

.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.  000250 
.000050 
.000150 
.000100 

0. 
.000050 

0. 

.000050 
.  004450 
.000950 
.  000500 
.000000 
.000700 
.  000500 
.OiHHJOO 
.000650 

.000800 


PormivDeiit 

set. 


Ineh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

a 


.006660 


.010160 


Sncoeaaive 
permanent 


Inch, 


.006650 


.003500 


Remarks. 


Initial  load. 


ElasUcUmi^ 


Total  liNid  applied. 
Caasdd  tripio  flexure 
and  sliortoned  speci- 
men 1".22. 


—i 


1134       TESTS   OF   IRON,    STEEL,    AND   OTHER   BfATERIALS. 

No.  553. 

Marks,  ^^''Hd.T 

No.  8 

Length,  3'^22. 

Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 


Applied  loada. 

Compres- 
sion per 
inch. 

SuccessiTe 

oompres- 

slon  per 

inch. 

Permuient 

Mt. 

Sacoeaaive 
set. 

Bemarka. 
IniUalload. 

Elaaiic  limit 

Total  load  apnlied. 
Cauaed    triple    flexure 

men  1".32. 

ToUl. 

Per  saaarc 
incD. 

Potindt. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,  OsO 
35,000 
40,000 
45.000 
46.000 
47,000 
48.000 
49,000 
60,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,  000 
57. 000 
5«*,000 
59.000 
60,000 
130,000 

Pounds. 
500 
2,500 
5,000 
7,500 
10,000 
12.500 
15.000 
17.500 
20,000 
22,500 
23,000 
23,500 
24.000 
24.500 
25,000 
2.%  500 
26.000 
26.600 
27.  000 
27,  600 
28.000 
28. 600 
29.000 
29,500 
30,000 
65,000 

Inch, 
0. 

.000100 
.0002  0 
.000400 
.000550 
.000700 
.000850 
.001150 
.001250 
.001500 
.001550 
.001600 
.001700 
.001750 
.001850 
.005750 
.006550 
.007300 
.007800 
.008750 
.009300 
.009800 
.010700 
.011250 
.012150 

Iwh. 
0. 

.000100 
.000150 
.000150 
.000150 
.000150 
.000150 
.000300 
.000100 
.000250 
.000050 
.000050 
.000100 
.000050 
.000100 
.003900 
.000800 
.000750 
.000500 
.000950 
.000550 
.000500 
.000900 
.000550 
.000900 

Jneh. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

.000050 

.000050 

.007000 

.006050 

.000700 

.002700 



7^  CctslrJhoTt^^ff.J^.  JIt/^,  /laope^art^ 


JZest  r^^^  C- 


HEx.v^/..49  2 


TESTS    OF   IRON,    STEEL,    AND    OTHER   MATERIALS 

No.  1680. 

Marks,  t 
'  1 
Diameter,  ".564. 
Sectional  area,  .25  square  incb. 


1135 


Applied  loads. 


Total. 


I*ounds. 

250 

],2fi0 

2.500 

3.750 

5,000 

6,230 

7,S00 

6,75C 

10,000 

11,  2o0 

11,500 

11,750 

12,000 

12,250 

12,500 

12, 7.%0 

13.000 

13.250 

13,500 

13,750 

14,000 

14,250 

14.500 

14,7iH) 

15.000 

I5,ri00 

16,000 
16,500 
17.000 
17.500 
18.000 
18,500 
19,000 
19.500 
2l«.000 
20,5t;0 
21.000 
21,500 
22,000 
22.500 
211,000 
23,500 
23,680 


Per  aqiiare 
iiicti. 


Elongation 
per  inch. 


Pounds. 
1.000 
S.OOO 
10,000 
15.000 
20,000 
25,000 
30,000 
35.000 
40,000 
45.000 
46.000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57.000 
58,000 
59,000 
60,000 
62,000 
64.0tl0 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
86.000 
88,000 
90.000 
02.000 
04.000 
05.560 


Inch. 
0. 

.000133 
.000267 
.000500 
.000667 
.000800 
.001000 
.001133 
.OOHOO 
.001567 
.001600 
.001633 
.001667 
.001700 
.001787 
.001800 
.001833 
.001867 
.001900 
.000667 
.010267 
.010467 
.010967 
.011800 


.014433 
.016133 
.018100 
.  020133 
.022433 
.024667 
.026807 
.029700 


.036333 

.040000 

.044000 

.040000 

.055500 

.068167 

.0733 

.0900 

.1400 


SucceMive 
elongation 
per  incb. 


Inch, 

0. 

.000133 
.000134 
.000233 

•  .000167 
.000133 
.000200 
.000133 
.000267 
.000167 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.007767 
.000600 
.000200 
.000500 
.000833 
.001033 
.001600 
.001700 
.001967 
.002033 
.002300 
.002234 
.002200 
.002833 
.002633 
.004000 
.003667 
.004000 
.005000 
.006500 
.007667 
.  010133 
.0187 
.0500 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 

a 

0. 

.000033 
.000033 
.000033 
.000067 


Soccesaive 

permanent 

■et. 


Inch. 


.000100 


.007300 


.000033 
0. 
0. 

.000034 


.000033 


.007200 


Remarks. 


Initia]  load. 


Elastic  limit. 


Tensile  strength. 


General  summary^ 

Tensile  strength  per  square  inch  of  original  section poonds..      05,560 

Elastic  limit  per  square  inch  of  original  section do...      54,000 

Elongation  per  inc^  after  rapture inch..      0.2033 

Elongation  per  inch  under  strain  at  elastic  limit do...    .001900 

Redaction  in  diameter  at  point  of  rapture do...         .184 

Bedoction  in  area  after  rapture,  per  centum  of  original  section 41.0 

Position  of  rapture finch  from  neck 

Character  of  broken  surfaoo silky;  slightly  granular 

jElongation  ofloch  sections <32% 'M6,  ".13 


1136         TESTS   OF   IRON,    STKEL,    AND    OTHER    MATERIALS. 

No.  1081. 

Marks,  t 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 


Total. 


PoiUuU. 

2.'M) 

1.250 

•A  600 

3,  7.'iO 

5.000 

6, 250 

7,500 

8,750 

10,000 

11,250 

11,500 

11,7.50 

12,000 

12, 2.'»0 

12.500 

12,750 

13, 000 

13,  250 

13,  5<)0 
13,750 
14,000 
14. 2,'VO 
14,500 

14,  750 

15,  000 
15.500 
16,000 

16,  f.00 
17, 000 

17,  500 
18,000 

18,  500 

lo.ouo 

10,500 
20.  000 
20,500 
21.000 
21,600 


Ml  loads. 

Per  Hquaro 
inch. 

Eloucatiou 
per  inch. 

Tnch. 
0. 

.000167 
.  000:i33 
.000467  • 
.  000633 
.000767 

.001100 
.  001300 
. 001467 
.001500 
. 001567 
.  001633 
.001667 
. 006233 
.  (H)fl867 
. 007367 
.007733 
.008500 
.  00»200 
.010167 

.oi06:i:t 

.011067 
.012100 
. 013233 
.  0160*33 
. 016700 
.018667 
.020700 
. 023067 
. 025700 
.  028333 
.031333 

.o;u7:w 

. 03K833 
.  043233 
.048500 

Succeasivo 
olou^a  ion 
per  inch. 

iMh. 

0. 

.000167 
.000166 

Perm  dvdI 

Inch. 

0. 
0. 
0 

SuccosiUvtt 

perinanc'ut 

aeU 

Inch. 
0. 

rounds. 
1.000 
5,00tt 
10,000 
15.000 

.000134     1     6 
.000166         0. 
.  000134         0. 
.000106         0. 
.000167         0. 
. 000200         0. 

20,  000 
23, 000 

:«),ooo 

35,000 

•   40,000 
45,000 

.000167 
. 000033 
.000067 
.000066 
. 000034 
.0045<i6 

.oooeiu 

.0005(K) 
. 0OU366 
. 000767 
.  000700 
.000967 
. 000466 
. 000434 
.001033 
.001133 
.001800 
.001667 
.  001067 
.  002033 
.  002367 
. 002633 
.  002633 
.  003000 
.  iXYMWt 
.004100 
.004400 
.  005267 

0. 

46,000 
47, 000 
48,000 

40. 000 

50,000 
51,000 

.001207 

.  0O4L67 

52, 000 

;>3,ooo 

54,000 
55.  000 
56,000 
57,000 

"*.' 000067" 

".002766" 

58,000 

09.000 

60,  000 

62,000 

64, 000 

66,000 

68,000 

70, 000 

72, 000 

74,  000 

76.000 

78,000 

80,000 

82,000 

84,000 

86,400 



lieniarks. 


Initial  lo-ul. 


Blast iv  limit. 


Toneilu  s'  reoglli. 


General  snmmary. 

ToMW  o  HtrcD{];th  por  aqnare  Inch  of  oricinal  8cction  puunds. . 

Klojitic  limit  per  Houaro  inch  of  original  sexaiou tlo... 

Klonpitiun  p«r  inch  aft«ir  niplurn inch. . 

Klon^IjUlon  por  inch  undf^r  strain  at  olrntic  limit ..do... 

l:4>(l  net  ion  in  diameter  at  point  of  nipt  (irH '. do... 

lltMlnctiou  in  aroa  after  nipturo,  poi  couMim  of  oriciual  section 


8G,4O0 

49,000 

0.0500 

.001067 

.034 

11.6 


INmitiou  of  rnntnro ..".05  from  nock 

Oharaetor  of  bniken  siirfaco pramilar ;  with  belt  of  dnll-coiort>d  motnf  oniital 


Klougation  of  inch  sections. 


containing  soam 
00*,  ".04,  ".05 


TESTS  OF   IRON,  STEEL,  AND  OTHER  MATERIALS. 

No.  1682. 

Harks,  t 

Diameter,  ^.564. 

Sectional  area,  .25  sqaare  inch. 


1137 


Appltod  londs. 

permeh. 

SuooesslTe 
eloojEAtioii 
per  inch. 

Permanent 
set 

Saooeasive 

permanent 

aet. 

Remarks. 

Total. 

PerMiiAre 

Ptomidt. 

2M 

1,2M 

2;5M 

1.750 

6.0M 

01250 

7,5M 

8,730 

10^  OM 

11,250 

11, 5M 

11,750 

12,  OM 
12;  250 
12, 5M 
121 7W 

13,  OM 
13, 2M 

13.  SM 
13,750 

14.  OM 
H2S0 
14, 5M 
14,750 

16.  OM 
15v5M 
lOtOM 
10, 5M 

17,  OM 
17, 5M 

18.  OM 
18. 5M 

19,  OM 
10. 5M 
90,  OM 
20, 5M 
21,  OM 
21, 5M 

23. 640 

1,0M 
6.0M 

10,  OM 
19^  OM 
20,  OM 
25^  OM 
M,OM 
86.  OM 
40,  OM 
45,  OM 
40,  OM 

47,  OM 

48,  OM 

49,  OM 
M.OM 

51,  OM 

52,  OM 
63,  OM 
54,  OM 
65,  OM 

50,  OM 
57,  OM 
58,0M 
60.  OM 
M,OM 
02,  OM 
04,  OM 
06,  OM 
08.  OM 
70.  OM 
72,  OM 
74,  OM 
70,  OM 
78.  OM 
M,OM 
82,  OM 
84,  OM 
88,  OM 
88,  OM 
M,OM 
92.  OM 
94^  OM 

Inch, 
0. 

.0M133 
.000267 
.0004M 

.000733 

.000887 

.M1033 

.M1267 

.M1407 

.M1S88 

.M18M 

.M1783 

.0M738 

.000087 

.'M7107 

.007788 

.0M107 

.OOOOM 

.010033 

.010567 

.OlOOM 

.011738 

.0125M 

.018083 

.015887 

.017888 

.010383 

.031467 

.023733 

.O203M 

.098883 

.032338 

.M5267 

.039333 

.0440M 

.0495M 

.0367 

.0067 

.0783 

.0933 

.1233 

.1433 

Inch, 
0. 

.0M133 
.0M184 
.0M183 
.0M2M 
,0M138 
.0M134 
.OMIM 
.000284 
.0002M 
.OOOOM 
.000067 
.0M133 
.M40M 
.000934 
OMSM 
.0005M    , 
.000434 
.000833 
.M1033 
.000534 
.000333 
.000833 
.000707 
.M1183 
.M1734 
.MIOM 
.M20M 
.M2134 
.0032M 
.M2507 
.002638 
.0035M 
.M2934 
.0040M 
.004607 
.M55M 
.0072 
.OlM 
.OOM 
.02M 
.03M 
.02M 

Inch, 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

0. 

Initial  load. 
ElaAiclimit 

TensUe  strength. 

.004707 

.004767 

,M7783 

.0029M 

General  BumfMiry, 

Teaailo  atrsogth  per  square  ineh  of  original  aection ponnda..     94,  IM 

yiaarte limit  per  aqnare Inch  of  original  aeotlon do...     47, OM 

BloofBtioB  per  Ineh  after  ruptare inch..     0.21M 

Eloogatloa  per  ineh  onder  atrain  at elaatio  limit do...    .M16M 

S»duetk»iB  diMneter  at  point  of  ruptare do...        .124 

RedoetioD  in  area  alter  rapture, per  centam  of  original  aeotlon 89.2 

Poeltftoii  of  mptnra |  inch  from  middle  of  stem 

Cbacacterof  broken  sarfaee flue  granular  and  ailk> 

ElODgatfoB  ckf  iBoh  aectiona 'M6,".83*,M4 

H.  Ex.  31 72 
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TESTS   OF   IBONy   STEEL,    AND   OTHEB   MATERUL8.        1139 

TABULATION  OF  COMPRESSION  SPECIMENS  FROM  IT^INCE  CAST-IRON 
RIFLE,  HOOPED  AND  TUBED  WITH  STEEL. 


KXPEEIMBNTAL  SECTION. 

J 

Podtloiila 
gun. 

Location 

ofeped. 

men. 

Slasiio 

limit  per 

■qnue 

inch. 

mtimate 
itreogth 

pep 
square 

Manner  of 

Bemarlu. 

544 
645 
610 
647 

618 
619 
630 
561 
632 

S53 

CMt-inmbody. 
do 

Ontoide. 
Middle.. 

Poundt. 

Poundt. 
61,450 

40,000 

61,100 

04.800 

00,000 

80,700 

81,630 

84,040 

Kot  de- 
fined. 

..  do.... 

Triple  flex- 
ure. 
...do 

..  do 

....do 

....do 

...do '.. 

..do 

.-.do 

I 

WhitwortlieteeL 
Do. 
Do. 

oaaaed  triple  flesnre,  and 

130,00011m.  per  square  inob 
caused  triple  flexure,  and 

....do 

...  do  ......... 

...do.... 
RAdlal.. 

....do 

Tube 

....do 

...do  .... 

Ontdde. 
Inelde.. 
Middle.. 
RadUl  . 

...do.... 

61,000 
40,000 
40,000 
90,000 

69,0^0 

do 

-...do 

....do 

12-INCH  CAST-IRON  B.  L.  RIFLE. 

LINED  WITH  WIRE-WRAPPED  STEEL  TUBE. 


CAST-IBON  SPECIMENS  FROM  INITIAL  TENSION  RINGS  A,  B,  AND  C 
FROM  aECOND  CASTING,  AND  INITIAL  TENSION  RING  FROM  ''REECH  OF 
THIRD  CASTING. 

INITIAL  TENSION  RING  A  TAKEN  30"  FROM  MUZZLE. 

INITIAL  TENSION  RING  B  TAKEN  0"'  FROM  MUZZLE. 

nnriAi*  tension  ring  c  taken  24"  from  breech  of  casting  and 

4"  IN  front  of  the  BREECH  OF  THE  FINISHED  GUN. 
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J^ijitciZ<^e^%sco7t^  t^zt^JS 


H  Ex .4/.. 49  2 


TESTS  OF  IBOM,   STEEL,   AND  OTHEB  MATEBIAL& 

No.  1727. 
Marks,  V 

4 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 

Length  of  stem,  30^^ 


1145 


"SJCr 

SiiOMSsiTe 

PflrmAoeDi 

Mt 

SocoesilTe 

p«niiaiient 

set. 

Remarks. 

T«taL 

Persqnaie 

iBOB. 

Founds. 
1,000 
2.000 
S.000 

4.000 
6.000 

61 000 
7,000 
8^000 
0.000 

1«.000 
11.000 
12.000 
18.000 
14.000 
IS.  000 
16^000 
17.000 
18.000 
10.600 
20,000 
21,000 
2^000 

2ioeo 

1,000 
2,000 
8,000 

<ouo 

6,000 
6.000 
7,000 
8^000 

0.000 
10,000 
11,000 
12.000 
18.000 
14,000 
16.000 
161000 
17,000 
18.000 
19.000 
20,000 
21.000 
'  22,000 
24.060 

0. 
.000047 

.000140 
.000100 
.OO0M6 

:00O407 
.000468 

;000680 

.000647 
.000720 
.000700 
.000868 

.000047 
.001038 
.001180 
.001240 
.001868 
.001490 

7.^ 
0. 

.000047 
.000046 
!006047 

[000060 
.000088 

.600064 

000060 

!000066 

'.000057 
000067 
;  000078 
.000070 
.000078 
.000064 
.000066 
.000007 
.000110 
.000128 
.000127 

Jneh, 

0. 

0. 

0. 

0. 

0. 
000007 
.' 000018 
.OOU017 
.000020 
.000027 
.000088 
.000048 
.000060 
.000078 
.000000 
.000107 
.000127 
.000150 
.000188 
.000280 
.000200 
.000650 

Inch. 
0. 

loitial  lotd. 
Teotilo  itrength. 

.000007 
.000006 
.000004 
.000003 
!  000007 
.000006 
.000010 
.000017 
.000018 
.000017 
.000017 
.000020 
.000038 
.000033 
.000047 
.000060 
.000060 

Fractured  2i"  from  the  middle  of  the  stem. 

Character  of  llroken  sarface,  granular;  mottled;  resembling  granite. 
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Tsan  <m  ismr,  steel,  akd  othek  materials. 
No.  1728. 

12"  T 

Marks,    b 

Diameter,  l'M29. 

Sectional  area,  1  sqaare  inch. 

Length  of  stem,  3(K^ 


AppUed  loads. 

^sr 

SocccsaiTe 
eloBiratloo 
perinoh. 

Pennaneoi 
aet. 

Saooeaalre 
penuaoent 

Remarka. 

Totol. 

Pertonan 

Pounds, 

Pounds. 

Inch. 

Inch, 

Inch. 

l¥ieh. 

1,000 

1,0<X> 

0. 

0. 

0. 

0. 

Inltialload. 

2.000 
8.000 
4,000 

2,000 
8,000 

.000047 

.000047 

0. 

.000090 

000048 

0. 

4.000 

.000137 

.'000047 

0. 

6.000 

6,000 

.000190 

.000058 

.000003 

.066663" 

8.000 

8.000 

.000240 

000050 

.000003 

0! 

7,000 

7,000 

.000287 

.000047 

.000007 

.00Cto04 

8,000 

8^000 

.000347 

.000080 

.000018 

..000008 

9.000 

9.000 

.000807 

000050 

.000020 

.000007 

10,000 

10,000 

.000450 

.000053 

.000027 

.000007 

11,000 

11,000 

.000610 

.0U0O80 

.000033 

.000008 

ulooo 

12.000 

.000673 

.U00083 

.000043 

.OOOCIO 

. 

13.000 

18,000 

.000837 

.000084 

.000063 

.000010 

14,000 

14,000 

.000703 

.000088 

.000083 

.000010 

IS.  000 

15.00U 

.000773 

.000070 

.000080 

.000017 

18.000 

18.000 

.000847 

.000074 

.000100 

.000020 

17,000 

17,000 

.000933 

.000086 

.000123 

.000028 

18.000 

18,000 

.001017 

.000084 

.000150 

.000017 

10.0U0 

19,000 

.001108 

.000080 

.000180 

.000030 

20.000 

20,0110 

.001217 

.000114 

.000217 

.000037 

21,000 

21,000 

.001323 

.000108 

.000287 

.000050 

22.000 

22,000 

.001480 

.000137 

.000383 

.t«0088 

23,550 

28.650 

Teoaile  strength. 

Fractured  3"  from  the  middle  of  the  stem. 

Characterof  broken  surface,  granular;  mottled;  rambling  granite. 


TESTS   OF  IRON,    STEEL,   A.HO  OSCfififi  HATERULS. 
Marks,  W  T. 
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1 

Nm. 

DUin- 

Teiuile 

ktrength. 

^ 

eter. 

am. 

Per 

1 

TotaL 

■qnare 
mch. 

indUt. 

Sq.inA, 

POMMto. 

Founds. 

706 

A    1 

1.120 

1.00 

20,820 

20.820 

Specific  Rrayity,  7.3210;    hardneaa. 

709 

A    2 

1.120 

1.00 

29.410 

20,410 

17.7L 

710 

A    8 

1.120 

1.00 

33»180 

83.180 

1710 

A    0 

L120 

1.00 

84,880 

84,820 

1711 

A    7 

1.120 

LOO 

28.400 

28,400 

Specific  gravity.  6.6000  f 

17W 

'     A    8 

L120 

1.00 

81.380 

8L850 

Specific  gnTity.  7.8607 

1713 

A    0 

1.120 

LOO 

80.620 

80.620 

1714 

A  10 

1.120 

LOO 

.26,150 

26.160 

1715 

A  11 

1.120 

LOO 

26,010 

26.040 

1710 

B    1 

L120 

LOU 

30,280 

80.280 

Specific  grayity,  7.8260 

1717 

B    8 

1.120 

LOO 

28.000 

28.000 

Specific  gravity,  7.8094 

1718 

B    3 

1.120 

LOO 

20.860 

20.850 

1710 

B    0 

1.120 

LOO 

82.680 

82,680 

1720 

B    7 

L120 

•    LOO 

28.620 

23,620 

17M 

B    8 

Ll» 

LOO 

33.700 

88,700 

1723 

B    0 

1.120 

LOO 

81,080 

31.080 

1728 

BIO 

1.120 

LOO 

27.700 

27.700 

1724 

BU 

L120 

LOO 

20.700 

20,700 

The  appearance  of  fractures  of  above  specimens  were  granular ;  mot- 
tled; resembling  granite. 


Harka. 


A  12 
A  13 
A  14 
B12 
B  13 
B  14 

A 

B 

C 

D« 

¥ 
O 
H 


Lccation  of  apeoiroen. 


Inalde 

Middle 

Oataide 

Inaide 

Middle 

Oataide 

Breech 

...do 

Attroimioiiband 

147"  in  front  of  tronnion 


Specific 
graTity. 


7.2821 
7.3122 
7.2761 
7.3526 
7.3012 
7.3218 
7. 8115 
7.2940 
7.3709 
7.2001 
7.8312 
7.8S03 
7.8226 
7.3423 


Hardnesa. 


17.00 
20.03 
17.53 
10.18 
18.58 
17.53 
16.80 
1&31 
20.47 
16.23 
10.18 
10.81 
18.00 
17.00 


HEx_j^/„49  2 


TE8T8  OF   IRON,    STEEL,   AND   OTHER  MATERIALS. 
No.  2288. 
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Marks, 


18"  T 

c 

Diameter,^  1M29. 

Sectional  area,  1  square  inch. 

Length  of  stem,  SO''. 


AppltodlMdB. 

perlnoh. 

SuoeeiatTe 
pwlnob. 

P6rBMI«llt 

■et 

SooeeMlTe 
permMieiit 

Mt. 

Bmmrki. 

ToUL' 

'na— 

P^«tMl«. 

1.000 
2.000 
8,000 
4.000 
ft.  000 
fltOOO 
7.000 
8,000 
8.000 
1«,000 
11.000 
12.000 
18,000 
14.000 
15^000 

io;ooo» 

17.000 
18^000 
18,000 
9(E000 
81,000 
21^000 
22,200 

Fmmdi. 
1,000 
8,000 
8,000 

4.000 
ft,  000 

6.000 
7,000 
8,000 
8.000 
10,000 
11.000 
12,000 
18,000 
14,000 
15,000 
16.000 
17.000 
18,00} 
18,000 
20.000 
21,000 
28,000 
^200 

Indi, 
0. 

.000007 
.000143 
.000180 
.000840 
.000287 
.000347 

!  000457 
.000620 
.000580 
000640 
.000707 

.000887 
.000018 
.000080 

.001007 
.001166 
.001267 
.001880 

Inch. 
0. 
.000050 

.000047 
000046 
!  000047 

.000050 
! 000057 
!000050 
000053 
.000057 
.000063 

!oooo6o 
ioooooo 

.000067 

ioooooo 

.000070 
.000076 
.000077 

.oooon 

.000003 
.000107 
.000123 

Inch. 

0. 

0. 

0. 
.000008 
.000007 
.000010 
.000018 
.000020 
.000027 
.000037 
.000048 
!o00053 

'.000078 
.000067 
.000100 
.000120 
.000140 
.000107 
.000107 
.000250 
.000300 

Inch, 

0. 

Initial  loud. 

.000008 
000004 

!ooooo3 
!ooooo8 

.000007 
.000007 
.000010 
.000006 
.000010 
.000010 
.000010 
.000014 
.000018 
.000080 
.000020 
.000027 
•000080 
.000058 
.000050 

Fractured  IV  from  the  neck. 

Character  of  broken  snrface,  granular;  mottled. 


1150        TESTS  OF  IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  2269. 

12"  T  ^ 

Marks,    c 

Diameter,  rM20. 

Sectional  area,  1  square  inch. 

Length  of  stem,  3(y'. 


Applied  loada. 

- 

Elongation 
per  Inch. 

SaoceesWe 
elongation 
perlnoh. 

Permanent 
set. 

Inch. 

Saccesaive 
•et 

Itamarka. 

Total. 

Per  square 
inch. 

Pounds. 

Pounds. 

Inch, 

Inch. 

Inch. 

1,000 

1,000 

0. 

0. 

0. 

0. 

Initial  load. 

2,000 

9.000 

.000047 

.000047 

0. 

8^000 

3,000 

.000093 

.000046 

0. 

Jooo 

4,000 

.000140 

.000047 

0. 

5.000 

&.000 

.000198 

000053 

.000007 

".'066007  " 

8,000 

8.000 

.000240 

.'000047 

.000018 

.000006 

7.000 

7,000 

.0C0293 

.000053 

.000018 

0. 

8,000 

8,0U0 

.000347 

.000054 

.000017 

.000064 

0.000 

9,000 

.000400 

.000053 

.000028 

.000006 

10,000 

10,000 

.000458 

.000068 

000083 

.000010 

11.000 

11.000 

.000513 

.000060 

.000048 

.006010 

12,600 

12.000 

.000577 

.000064 

.oooog 

.000067 

.000010 

19.000 

13.000 

.000048 

.000066 

.000014 

14,000 

14,000 

.000703 

000060 

.    .000080 

.000013 

IS,  000 

15,000 

.000770 

;000067 

.000090 

.000010 

ie,ooo 

16.000 

.000887 

.000067 

.000100 

.000010 

17,000 

17,000 

.000907 

.000070 

.000120 

.000020 

• 

18.000 

11^000 

.000987 

.000080 

.000143 

.000023 

19,000 

19,000 

.OOIOTJ 

.000066 

.oooior 

.000024 

20,000 

20,000 

.001163 

.000090 

.000200 

.000038 

21,000 

21,000 

.001260 

.000097 

.000237 

.000087 

82.000 

22,000 

.001367 

.000107 

.000283 

.000046 

23,700 

23.700 

Teniiile  strength. 

1 

Fractured  11'^  from  the  neck. 

Character  of  broken  surface,  granular;  mottled. 


TESTS   OF  IRON,  STEEL,  AND   OTHEB  MATERIALS.         1151 
Marks,  12  T  C. 


1 

Biam. 
eter. 

are*. 

Tensile  etrengtb. 

Appeannoe  of  fracture. 

*       1 

ToUl. 

Per 

eqnare 

i  1 

inch. 

IneKet 

Sq.  inch. 

Poundt. 

Potmda. 

1728                 1 

1.1» 

1.00 

30.300 

80.800 

Grannlar. 

J7» 

3 

1.129 

•1.00 

30.800 

80,800 

Do. 

1190 

3 

1.129 

1.00 

82.000 

82.800 

Da 

1731 

« 

1.120 

1.00 

83.000 

83.600 

Do. 

1733,               7 

1.120 

1.00 

80.700 

80.700 

Do. 

1733 

8 

1.129 

1.00 

28.000 

28.000 

Do. 

1734 

9 

1.129 

1.00 

80,100 

80,100 

Do. 

1735 

10 

1.129 

1.00 

81.000 

31.900 

Do. 

1736 

'' 

1.129 

1.00 

34,000 

84,000 

Da 

TrtT^iceZ-  1S&r9irz^zt  ^eW^  v^^i^  C^z^^^^n^ 
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TESTS   OF  IRON,    STEEL,    AND   OTHER  MATERIALS. 

No-  2820. 
Mark,  1. 
Diameter,  rM29. 
Sectional  area,  1  sqaare  inch.    . 
Gauged  length,  50". 


1163 


^lleTS^r 

Sacoeasive 
elonntion 
perincli. 

Pennuieiit 
aet 

Saocesalve 

permAnent 

aet. 

Remarka. 

Total. 

Per  Muare 
incli. 

rounds. 

i    roundM. 

Inch. 

Inch, 

Ineh, 

Inch. 

1,000 

1         1.000 

0. 

0. 

0. 

0. 

Initialload. 

2.000 
8,000 

1         2.000 
,          3,000 

.000050 

.000050 

0. 

.000100 

.000050 

0. 

<000 

4.000 

.000152 

.000052 

.000002 

'".'000002" 

5,000 

^00 

.000204 

.000052 

.0UO0O8 

.000006 

0.000 

0.000 

.000200 

.000056 

.000014 

.000006 

* 

7,W» 

7.000 

.000314 

.000054 

.000020 

.000006 

8,000 

S,000 

.000374 

.000060 

.000026 

.000006 

9.000 

1           0.0UO 

.000438 

.000064 

.000036 

.000010 

10.000 

10.000 

.000502 

!000064 

.000048 

.000012 

11.000 

'         11,000 

.000576 

.000074 

.000064 

.000016 

12.000 

;    lAooo 

.000654 

.000078 

.000082 

.000018 

13,000 

1        13.000 

.000732 

.000078 

.000104 

.000022 

14.000 

1        14.000 

.000826 

.000004 

.000134 

.000030 

15,000 

16.000 

.000024 

.000008 

.000174 

.000040 

16  000 

10,000 

.001040 

.000116 

.000222 

.0O(n48 

17.000 

1        17.000 

.001180 

.000140 

.000296 

.000074 

18.000 

laooo 

.001350 

.000170 

.000!i96 

.000100 

10,000 

>        10.000 

.001560 

.000210 

.000530 

.000134 

io.eoo 

1B.800 

Tenaileatrength. 

Fractured  81''  from  middle  of  stem. 
Character  of  broken  sarface,  granular. 
H.  Ex.  31 73 
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TESTS   OF   IBON,    STEEL,   AMD   OTHER  UATEBIALS. 


No.  2821. 


Mark,  2. 

Diameter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  60". 


Applied  loads. 

EloDjcation 
per  inch. 

Snooeasiye 
elongation 
perlnch. 

Permanent 
set. 

Sacoessiye 

peimanent 

set. 

Senarks. 

Total. 

Periduare 
inch. 

Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8.000 
9.000 
10.000 
11.000 
12.000 
13.000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
19,950 

Pmtndt. 
1,006 
2,000 
8,000 
4.000 
5.000 
ft       6^000 
7^000 
8.000 
9,000 
10.000 
11,000 
12.000 
18.000 
14,000 
1^000 

lotooo 

17.000 
18,000 
19.000 
19.950 

Jneh. 

a 

.000050 
000096 
.000152 
.000202 
.000256 
.000314 
.000370 
.000432 
.000500 
.000574 
.000650 
.000730 
.000624 
.000926 
.001046 
.001176 
.001346 
.001544 

iTUih. 

0. 

.000050 
.000048 
.000054 
.000050 
.000054 
.000058 
.000056 
.000062 
.000068 
.000074 
.000076 
.000080 
.000094 
.000102 
.000120 
.000130 
.000170 
.000198 

Inch. 

0. 

0. 

.000002 
.000006 
.000008 
.000010 
.000016 
.000028 
.000036 
.000044 
.000058 
.000080 
.000100 
.000136 
.000170 
.000224 
.000290 
.000390 
.000518 

Inch, 
0. 

""."600002" 
.000004 
.000002 
.000U02 
.000006 
.060010 
.000010 
.000008 
.0C0014 
.0000-/2 
.000020 
.000036 
.000034 
.000054 
.000066 
.000100 
.000128 

Initialload. 
TensUe  strength. 

1 

Fractured  1|"  from  neck. 

Character  of  broken  sarface,  granular. 


TESTS  OF  IBON,  STEEL,  AND  OTHES  MATEBIALS.         1155 


Mark,  3. 

Length,  12". 

Diameter,  1".129. 

Sectional  area,  1  sqnare  inch. 

Ganged  length,  10". 


Ka  703. 


Coinpret- 

liooper 

incb. 

BnoeMdre 
oonprM- 

•Sir 

Permuieiii 

Mi. 

SnooeMire 
aet. 

Remarks. 

ToteL 

Peragnare 
lach. 

IVimdt. 
1,000 
Sooo 

1^008 
4008 
5,000 

8.000 
7,008 
8,000 
9.000 
18^000 
11,880 
12,000 
18,000 
14,000 
15^000 
18,808 
17,880 
U^OOO 
18.808 
28;  808 
21,000 
22.800 
22,808 
24,800 
23^888 
26,808 
27,808 
2<808 
28,808 
20.000 
81,000 

80^808 
87,000 
88,008 
44,180 

iVimdi. 
1,000 
2.000 
8,000 
4^000 
5,000 
<000 

r.008 

8,080 
8.080 
10,000 
11,000 
12.000 
18.000 
14.000 
15,000 
lit  000 
17.000 
18.000 
18,000 
20  000 
21,000 
22,000 

i^ooo 

24,000 

27,000 
28^008 
28.800 
80,000 
81,008 
82.000 
88,000 
84,000 
85.000 
88,000 
87,000 
88;  000 
44,180 

Jnek, 
0. 

!oooioo 

.000150 
.000200 
.000248 
.000808 

!o00400 
!  088460 
!o00500 
.000660 
.000010 
.000870 
.000718 
.000780 
.000630 
.000880 

! 001000 

.001000 
.001140 
.001210 
.001300 
.001880 
.001500 
.001800 
.001788 
.001820 
.002128 
.802880 
.002758 
.083158 

004208 
; 004780 
.005620 
.008258 

Jim*. 
8. 

!oooo6o 

000060 
'.000868 

•800040 
.000080 
!000060 
'mmmba 

.000050 
.000058 
.000080 

ioooooo 
iooooso 

.000870 
.000050 

000080 
!000050 
.000070 
.000000 

! 000120 
.000100 
.000180 
.000180 
.000200 
.000270 
.000800 
000400 
.00(^50 
.000800 
!000500 
.000780 
.000780 

Jim*. 
0. 

JimA. 
0. 

luitial  load. 

••-•••• 

.000010 

.000010 

.000848 

.000030 

.000080 

.000040 

Ultimate  stmgth. 

'  .000120 

.000040 

.000280 

.000180 

.000770 

.000488 

.002580 

.881810 

Hanner  of  failure,  triple  flexure. 


1156       TESTS  OF  IBONy   STEEL,   AND  OTHEB  MATERIALS. 


Ko.  704 


Mark,  4. 

LeDgth,  12"'. 

Diameter,  rM29. 

Sectional  area,  1  square  inch. 

Ganged  length,  10". 


Compres- 

■Sir 

SoeoMdve 

oompres- 

■kmper 

inco. 

Permanent 
set. 

SoooeeslTe 

permanent 

■et 

Bemarka. 

TotaL 

Peraqniie 
Indi. 

Poundt. 

1,000 

2,000 

8,000 

4  000 

5,000 

6.000 

7,000 

8.000 

9,000 

10,000 

11,000 

13,000 

18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

22,000 

23,000 

24,000 

25,000 

28.000 

27,000 

28,000 

29,000 

80,000 

81,000 

82.000 

83,000 

84,000 

86^000 

86,000 

87,000 

88.000 

46,800 

Pound*. 
1.000 
2,000 
8.000 

8,000 
9,000 

10.000 
11.000 
12.000 
13,000 
14.000 
15.000 
16.000 
17.000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26.000 

Inch. 
0. 
.000060 

.000100 
.000150 
.000200 
.000260 
.000810 
.000360 
.'000120 
.000480 
.000530 
.000590 
.000650 
.000720 
.000780 
.000840 

.000070 
.001050 
.001180 
.001200 
.001290 
.001380 
.001480 
.001570 

001710 

Inch. 
0. 

.000050 
.000050 
.000050 

'ooooso 
ioooooo 

.000060 
000050 
.000060 
.000060 

.000050 
.000060 
!000060 
.000070 
.000060 
.000060 
000060 
! 000070 
.000080 
.000080 
.000070 
.000090 
.000090 
.000100 
.000090 
.000140 
.000130 
.000160 
.000210 

!000240 
.000290 
.000290 
.000520 
.000440 
.000480 
.000400 
.000620 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

0. 

.000020 

.000020 

.000090 

.000070 

.000180 

.006000 

.000360 

.000180 

27,000    !      .001840 
28,000          .002000 
29,000          .002210 
80.000          .002440 
31   000           -  002680 



....  . 

.000980 

.000620 

32,000 
33,000 
84.000 
85,000 
86,000 
87,000 
88,000 
46,800 

.002970 
.003260 
.063780 
.004220 
.004700 
.006100 
.005620 

Manner  of  failure,  triple  flexure. 


TE8T8  OF   IRON,   STEEL,  AND   OTHEB  MATEBIALS.  1157 


Mark,  5. 

Length,  12''. 

Diameter,  l'M29. 

Sectional  area,  1  sqoare  inch. 

Ganged  length,  1(K'. 


Hp.  706. 


Coopras- 

SuooeoslTe 

oompreo. 

oioBper 

Inel 

PenDftaent 
set. 

SaccMdre 

ToteL 

POToqiure 
inch. 

permanent 
set. 

Bemarks. 

FommU. 
1,000 
2.000 
3.000 
4,060 
6,060 
0.000 
7.000 
8.000 

olooo 

10,060 
11.000 
12.000 

13,000 
14,000 
15.000 

10.000 
17,000 
18.000 
10.000 

aoooo 

21  000 

Pounds, 
1.000 
2;  000 

3,000 

4.000 
6.000 
6,000 

tooo 

8.000 
0,000 
10.000 
11,000 
12.000 
.    13,000 
14.000 
1S.0O) 
10,000 
17,000 
18.000 
10.000 
20,000 
21,000 
28.000 
28.000 
24.000 
25.000 
26.000 
27.000 
28.000 
29.010 
30.000 
81,000 
82,000 
33,000 
34,000 
38.000 
38.000 
37,000 
38,000 
44.260 

0. 

.000060 
.000110 
.680170 

'.00OS80 
.000840 
000400 
000450 
! 000510 

!  000610 
.000600 

.000760 
.000810 
.000880 
.000860 
.001040 
.001100 
.001170 
.001250 
.001330 
.001420 
.001580 
.001640 
.001780 
.001020 
.002080 
■  002360 
.003580 
.008880 
.008200 
!003600 
.008880 
.004050 
.006150 
.006550 
.006650 

Inch. 
0. 
000060 
.OOuO-'iO 

!o00060 

!o00060 
.000050 

.000650 
.600050 

.'OOOOTO 
.000050 

.006070 
000080 

!000080 
000060 

!000070 

! 000110 

.000110 
.000140 
.0<K)I40 
.000160 
.000180 
.0003-JO 
.000310 
.000310 
.000300 

000480 
!000670 

000580 
.000400 
.001000 

Inch, 
0. 

."-*• 

InlUallMd. 
Yltlmate  stren((th. 

".'obooio* 

.ooooio" 

.000040 

.000080 

.000100 

.000060 

.000180 

.000080 

1    22.000 

'     221.000 

■    24.000 

20,000 
1    SiCOuO 

.000400 

.000210 

27,000 
28.0Q0 
20  000 
3U.000 
31.000 
32.000 
38,000 
34,000 
38^000 
3^000 
3?,  000 
38,000 

.001050 

.000650 

.008810 

.001760 

>     44,250 

Manner  of  failure,  triple  flexare. 


1158       TESTS  OF  IHON,   STEEL,   AND  OTHEB  ICATEBIALS. 

No.  706. 
Mark,  6. 
Lengthy  12". 
Diameteri  l'M29. 
Sectional  area,  1.  square  inch. 
Gkkaged  length,  W. 


AppltodloMU. 

Compras- 

Saooaaaive 

oompTM- 

afonpor 

Inoh. 

aak 

SaeoaadTa 

parmaiMiit 

aet. 

SMMTka. 

ToteL 

PerB^nare 

1,000 
8,000 
8^000 
<000 
6,000 
6.000 
7.000 

8;  000 

0.000 
10,000 
11,000 

iSooo 

18.000 
14,000 
15,000 
16.000 
17.000 

18;  000 

19,000 
90,000 
91,000 

S^ooo 
S^ooo 

94.000 
95,000 

SSooo 

27,000 
28,000 
20.000 
80,000 
81,000 
82,000 
83,000 
84,000 
86.000 
86.000 
87,000 
88,000 
46.180 

1,000 
2,000 

8^000 
4,000 
6,000 

^000 
7,000 
8,000 
9,000 
10,000 
11,000 
12.000 
18,000 
14,000 
16,000 
16,000 
17,000 
18.000 
10,000 
20.000 
21.000 

§ss 

24.000 
25,000 
26.000 
27.000 
28;  000 
20,000 
80,000 
81.000 
82,000 
83,000 
84.000 
85.000 
86.000 
87.000 
88.000 
46,180 

Inch. 
0. 

.000050 
.000100 
.000160 
000800 
;000250 

!000850 

;00O45O 
000500 
!000560 
.000610 
.000670 
.000710 
.000780 
OOOMO 

'.001010 
.001080 
.001100 
.001240 
.001820 
.001400 
.001400 
.001610 
.001700 
.0019M 
.002190 
.002480 
.002670 
.003190 
.003640 
.004190 
.004800 
.005900 
.006890 

0. 

.000030 
.000050 
.000050 
.000060 

iooooso 

!0C0O5O 
.000060 
.000050 

!oooo5o 

.000050 

;000050 

000060 
!000040 
.000070 
.000060 
!000060 
.000050 
.000060 
.000070 

000080 

ioooooo 
!oooo«» 

.'000190 
.000150 
.000100 
.000270 
.000290 
.000190 

!o00850 
.000580 
.000680 
.000400 
.001180 

Inek. 
0. 

tneh, 
0. 

Initial  loftd. 

0. 

.000090 

.000090 

.000060 

.000040 

.000190 

.000060 

.000960 

.000140 

.000790 

.000580 

Manner  of  failure,  triple  flexure. 
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No.  707. 


Mark,  7. 

LeDgth,  12''. 

Diameter,  l'M29. 

SectioDal  area,  1  sqaare  inch. 

Oaaged  length,  KV'. 


Applied  load*. 

Compres- 

■ion  per 

inch. 

compree- 
•ion  per 

Permaoent 
set 

SacoeeaiTe 

set. 

Remarka. 

ToUl. 

Persqaare 

iVimdf. 
1,000 

tooo 

8.000 
4.000 
5.000 
6.000 

rooo 

8,000 

9.000 

10.000 

11.000 

12;  000 

13,000 
14,000 
15.000 
16.600 
17.600 
18.000 
19L000 

PdWMlt. 

1,009 

2.000 

3.000 

4,000 

5,000 

6.000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20  000 

21.000 

23,000 

23.000 

24,000 

25^000 

26,000 

27,000 

28.000 

29,000 

30.000 

81,000 

82,000 

33,000 

84.000 

35,000 

86,000 

37.000 

88;  000 

46^820 

Inch, 
6. 

.000060 
.000110 
.000160 
.000200 
.000250 

000300 
!000350 
.000400 

000400 
!600520 
.000580 

000630 
;  000706 
.000760 
.000810 

!000920 
.000990 
.001070 
.001150 
.001210 
.001800 
.601890 
.001809 
.001630 
.001760 
.001900 
.003150 
.002840 
.002040 
.002900 
.003300 
.003800 
004400 
.'004990 
.005400 
.006250 

Inch, 
0. 
.000060 
000050 

.'000040 
.000050 
000050 
.000060 

ooooso 

000060 
.000060 

000060 
!  000050 
.000070 
.000050 

000060 
.'000050 
.000060 
!  000070 
.000069 
.000080 
.600060 
.000090 
.000090 
.000110 
.000130 
.000130 
.000140 
.000250 
.000190 
.000300 
.000360 
.000400 
!000500 

!000590 
.000410 
.000850 

Inch, 

0. 

Inch. 
0. 

iDitialload. 

.000010 

.000010 

Ultimate  ttreogth. 

.000020 

.000010 

.000080 

.000060 

20.000 
21,000 
2S0OO 

.000150 

.000070 

28,000 

t    24,000 

S5,*000 
1    26,000 

.000380 

.000180 

,    27,000 

i    28,000 
S^OOO 
80,000 
31,000 

1    3SL000 

.000(30 

.000600 

1    33,000 

'     34,000 



35.000 
30;  000 

1    37.000 

.002680 

.001760 

1    38,000 

.    46.820 

1    ^ 

Manner  of  failure,  triple  flexure. 
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TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 


No.  708, 


Mark,  8. 

Length,  12''. 

Diameter,  rM29. 

Sectionpl  area,  1  sqaare  inch. 

Gauged  length,  1(K'. 


Applied  loads. 

Compres- 
sion per 
inch. 

Inch. 
0. 
.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000410 
.000470 
.000540 
.000590 
.000650 
.000700 
.000770 
.000830 
.000900 
.000970 
.001040 
.001110 
.001200 
.001280 
.001380 
.001480 
.001580 
.001730 
.001890 
.002070 
.002230 
.002600 
.002880 
.003140 
.003500 
.003900 
.004520 
.005050 
.005500 
.006300 

Saccessire 
compres- 
sion per 
inch. 

Permanent 
set. 

SacoesaiTe 

permanent 

set. 

Remarks. 

TotaL 

Per  square 

Poundi. 

1.000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11.000 

12.000 

13.000 

14.000 

15.000 

16.000 

17,000 

18.000 

19.000 

20.000 

21,000 

22,000 

23,0C0 

24.000 

25,000 

26.000 

27.000 

28.000 

29,000 

80.000 

31,000 

82.000 

83.000 

84.000 

85^000 

36,000 

87,000 

88,000 

45,680 

Pound*. 

1,000 

2.000 

3.000 

4,000 

5.000 

6,000 

7,000 

8.000 

9,000 

10.000 

11.000 

12,000 

13,000 

14.000 

15.000 

16.000 

17,000 

18,000 

19,000 

20,000 

21,000 

22.000 

23,000 

24,000 

25.000 

26.000 

27,000 

28,000 

29.000 

80.000 

31,000 

82.000 

83,000 

34.000 

35.000 

86.000 

87.000 

88,000 

45.680 

Inek. 
0. 
.000030 
.000050 
.000050 
.000050 
.000050 

000050 
.000050 
.000060 
.000060 
.000070 
.000050 
.000060 

000050 
.'000070 
.000060 
.000070 
.000070 
.000070 
.000070 
.000090 
.000080 
.000100 
.000100 
.000100 
.000150 
.000160 
.000180 
.000160 
.000270 
.000380 
.000260 
.000360 
.000400 
.000620 
.000530 
.000450 

OMWOO 

Inch, 
0. 

Inch, 
0. 

Initial  load. 
niUmaie  ttrengtli. 

0. 

.000020 

.000020 

.000090 

.000070 

.000170 

.000080 

.000390 

.000220 

.001050 

.000660 

.002800 

.001750 

1 

Manner  of  failure,  triple. flexnre. 


TESTS  OF  IRON,   8T£EL,  AND  OTHER  MATERIALS. 
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Mark8,«§ix?i^» 


1 

i 

Nos. 

Diameter. 

Seetloiiia 

MM. 

Tentile  etzength. 

Appeanaoe  of  fkactim. 

Total. 

Per 
■qaare 
Ineh. 

700 

700 
707 

*"*708" 
790 
800 
801 
802 
803 
804 

OO 
10  M 
14  O 
14  •• 
16  M 
101 
171 
18  H 
10  O 
201 
211 

L120 
L120 
1.120 
1.120 
1.120 
1.120 
1.120 
L120 
L120 
1.120 
L120 

1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 
1.00 

Pounds. 
80.050 
20.280 
20.720 
28.210 
28.450 
80.180 
33.580 
28.820 
80.200 
31.000 
80,780 

80,060 

20,880 

28^730 

28.210 

28.450 

80.180 

88.000 

28.820 

80.200  . 

31.0.V) 

30,781 

Onumlar. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

^ 

Do. 

\         '  •  \  V 


c  (>..    \'- 


2^^'  CctAy^:I^^^  ^TfCJ^. I^z/^lecUMJbrTcw 


^oo^  ^oC 


* .  #•  _  _ 


H  Ex_j^/.„49  2 


12-INCH  CAST-IRON  M.  L.  RIFLED  MORTAR, 

EXPERIMENTAL  CYLINDER. 


STEEL  SPECIMENS  FROM  HOOP  Ax  AFTER  UNHOOPING. 
SPECIMEN  No.  3  WAS  TAKEN  OUT  AT  THE  POINT  WHERE  THE  MOLTEN 
CAST-IRON  USED  IN  UNHOOPING  ADHERED  TO  THE  HOOP  IN  COOLING. 
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TE8TS   OF  IRON,    STEEL,    AND   OTHER   MATERIALS. 

18-nrCH  CASTIEOH  K.  L.  BIFLED  MOBTAB. 
No.  1123. 

__      ,         12"  M 

Harks,     a 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 
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EloDgatlan 
porLieh. 

S^neoewlTe 
fflmiMilim 

Pemuuiait 

SnoeaMlTe 

■et 

Bamarlu. 

ToUL 

^^i:3sr 

perlncli. 

FtmndM. 
250 
1,250 

2;  600 
1.750 
5,000 

o;2so 

7.600 
8,760 
lOlOOO 
11.250 
11.600 
11,750 
U^OOO 
12.250 
11,500 
12,790 
13,000 
13;  500 
12,750 
14,000 
14,250 
14,900 
14.750 
15^000 
15^900 
10,000 
10,600 
17.000 
17.600 
1    ISpOOO 
18,500 

l9;ooo 

191900 
20,000 
SO.  600 
21,000 
21,600 
22,000 
22;  600 
23L00O 

Pomdi. 

1,000 
6,000 
10,000 
15.000 
20.000 
25,000 
80,000 
35.000 
40.000 
45,000 
40.000 
47.000 
48.000 
•   49,000 
50,000 
61,000 
62,000 
54,000 
55,000 
50,000 
67,000 
58,000 
50^000 
00,000 
02,000 
04,000 

06;  000 
06;  000 

71;  000 

74.000 

70;  000 

78,000 
80,000 
88,000 
84,000 

06;  000 

88,000 

90.000 
98;  000 
94,000 

90;  000 
90;  000 
100;  000 
102.000 
104,000 

106;  000 
106;  000 

108^480 

Inch. 
0. 

.000133 

000800 

[000407 

.000017 

.ootr7so 

•  000008 

!  001083 

.001250 

.001888 

.001417 

.001450 

.001600 

.001507 

.001000 

.001033 

.001050 

.001083 

.001800 

.002133 

.002890 

.003733 

.008007 

.003507 

.004087 

.005000 

.007183 

.0ON683 

.010200 

.0110R8 

.018088 

.014067 

.010167 

.017883 

.019688 

.021007 

.023807 

.025838 

.028000 

.030917 

.083888 

.0207 

.0400  • 

.0460 

.0517 

.0688 

.0007 

.0007 

.1083 

Inch, 
0. 

.000188 
.0<I0167 
.000107 
.U00150 
.000188 
.0001H3 
.000150 
.000107 
.000183 

000034 
.000033 
.000060 
.000007 
.000038 
.000033 
'.000017 

000088 
.000117 

! 000217 
.000383 
.000831 
.000500 

!  001 100 

.001233 

.001288 

.001500 

.001517 

.001488 

.001400 

.001584 

.001500 

.001006 

.001850 

.001984 

.002000 

.002108 

.002187 

.002917 

.002410 

.008307 

.0088 

.0060 

.0007 

.0060 

.0084 

.0200 

.0210 

Inek. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 
.000017 

Inek. 
0. 

Ioitiall<Md. 
Elastic  limit 

'".'ooooir* 

0. 
0. 
0. 

.000033 

.000010 



.000100 

.'000067 

.001507 

.001407 

1  Sm 

24,000 

24,600 

Sooo 

25^600 

s^ooo 

20;  600 
27,000 
27,120 



*• 

•■•■•■•■^•■. 

•■ 

GenoraZ  ovmmory. 

TenaileatraBgtti  per  aqnafo  inch  of  original  aeotion ponnds..    10a,4fl0 

Bteatie  Unit  per aqnan  inch  of  oriiciaaiaeotioii do...     64,oao 

£l0D|e»tlon  per  inch  after  mptare Inch..     0.1407 

Klottieatlen  per  inch  onderatnin  at  elastic  limit do...    .001883 

B«AnGti«Ri  in  diameter  at  point  of  mptnre do...        .084 

Bednettoo  In  area  after  mptare,  per  omitom  of  original  aecUon 27.6 

PwdtloB  of  roptora ".90  from  middle  of  atom 

Choraeterof  nokenaariiMe gnanlar;  dull  spot  at  circumference 

""         '  loflBehaeotioBO ".00,".lt;  ".27».".14»''.12|«.09 


1166        TESTS  OF  IRON,  STEEL,   AND  OTHEB  MATERIALS. 

Kg.  1124. 

12"  K 

Marks,    a 

*  No.  2 

Diameter,  ''.664. 

Sectional  area,  .26  sqdare  inch. 


AppUedloMU. 

Elonndon 
perlnoh. 

SaeoMdve 
ekmgAAloB 
pcrlnch 

PonnttlODt 
Mt. 

Mt. 

Bemark*. 

ToUL 

PerMuare 

Pounds. 
260 
1,250 
2.500 
8,750 
5,000 
6.250 
7,600 
8,780 
10,000 
11,250 
12,500 
12,760 
13.000 
18,250 
13,600 
18,750 
14,000 
14,250 
14,500 
14,750 
15.000 
15,260 
15,500 
15,750 
16.000 
16^260 
16,500 
16,750 
17,000 
17.250 
17.500 
18,000 
18,600 
19,000 
10,600 
20,000 
20,500 
21,000 
21,600 
22,000 
S^500 
28,000 
28,500 
24,000 
24,500 
25,000 

^SS 

26,500 
27,000 
27,500 
28.000 
28,  UO 

Pounds. 
1,000 
ft.  000 
10,000 
15^000 
20,000 
26^000 
80,000 
86,000 
40,000 
45,000 
50,000 
61,000 
62,000 
68,000 
54,000 
55.000 
66.000 
57,000 
56,000 
50,000 
60.000 
61.000 
62,000 
63,000 
64.000 
65.000 
66,000 
67,000 

68  000 

69  000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
82  000 
84,000 
86,000 

Slooo 

90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
108,000 
110,000 
112,000 
112,440 

IndL 
0. 

.000160 
.000817 
.000488 
.000650 
.000817 
.001000 
.001150 
.001817 
.001467 
.001688 
.001667 
.001700 
.001783 
.001780 
.001783 
.001867 
.001917 
.001967 
.002083 
.002067 
.002183 
.002288 
.002500 
.002717 
.002850 
.003588 
! 004383 
.004667 
.005383 
.006017 
.007500 
.000050 
.010750 
.012000 
.013583 
.015200 
.017088 
.018750 
.020683 
.022750 
.024667 
.027250 
.029600 
.032500 
.085667 
.089833 
.048688 

X 

.0650 
.0838 
.0988 

Ineh. 
0. 

.000160 
.000167 
.000166 
.000167 
.000167 
.000188 
.000160 
.000167 
.000150 
.000166 
.000184 
.000033 
.000033 
.000017 
.000033 
.000084 
.0000.10 
.000050 
.000066 
.000034 
.000066 
.000150 
.000217 
.000217 
.000233 
.000583 
.000800 
.000334 
.000666 
.000684 
.001483 
.001550 
.001700 
.001250 
.001583 
.001617 
.001883 
.001667 
.001938 
.002067 
.001917 
.002563 
.002350 
.002900 
.008167 
.004166 
.008700 
.004767 
.0067 
.0100 
.0183 
.0150 

0. 
0. 
0. 

a 

0. 

0. 

0. 

.000017 
.000017 
.000017 
.000038 

Inek, 
0. 

InitUlhMd. 
SUsttoltmit 

".oobon"" 

0. 
0. 
.000016 

.000033 

0. 

.000133 

.000100 

General  ntmmary. 

Tensile  strengtlipor  square  Inch  of  origliuaaeotloii pounds. 

Elsstio  limit  per  square  inoh  of  ori^iQ  seotton do.. 

Elongation  perinon  after  mptare Inoh. 

Eloncatlon  per  inoh  under  strain  at  elastio  limit do.. 

JBodaotion  in  diameter  at  point  of  mptore do.. 

Bodootion  in Lx'ea after  mptare,  per  oentom of  ori|final  section..... 

Podtion  of  mptnre ".70 

Character  of  broken  snrfiMe cranolar:  small  dnll  spot  at  the  olro 

Ekmgationof  inohseotions ".20*,  ''ll,  MO.  ".06, 


111,440 
60^600 
9L168S 


.074 
94.6 


'.Oi,  ".67 


TEiBTS  OF  IRON,   STEEL,   AND  OTHER  MATERIALS. 
No.  1126. 

IS^'K 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  indi. 
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Elonntlon 
per  mch. 

SaeoewlTe 

Pennoiieal 
aet. 

SneoewlTe 

pennaaant 

aet 

Bomarka. 

ToCaL 

PerMmare 

350 
1.290 
X500 

3,730 
5^000 
6.250 
7,500 
8,750 
10.000 
11.280 
12;  600 
12,780 
13.000 
13.260 
13.800 
13.760 
14.000 
14,250 
14.500 
K7S0 
15^000 
15^800 
18,000 
10,500 
17.000 
17.500 
18;  000 
18.800 
18;  000 
18;  800 
20;  000 
20;  800 

21,800 
22;  000 
22.800 
22.000 
»^800 
24.000 
94.600 
25^000 
28^500 
26.000 
26^600 
27.000 
27,188 

Poimdt. 
1.000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
so;  000 
40.000 
45,000 
50.000 
51,000 
52,000 
53.000 
64.000 
55.000 
66.000 
87.000 
56,000 
60;  000 
00;  000 
02,000 
04.000 
06.080 

08;  000 

70,000 
72.000 
74,000 
70,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
80.000 
02.000 
•1,000 
06^000 
86.000 
100,000 
102.000 
104,000 
106.000 
108^000 
108,728 

IfUk. 

0. 

.000117 
.000288 
.000460 

:ooa783 

!  001100 
.001287 
.001438 
.001017 
.001067 
.001700 
.001788 
.001807 
.001867 
.008867 
.008083 
.003807 
.008300 
.006017 
004800 
.00ill67 
.007683 
.008788 
.010617 
.011800 
.018188 
.014867 
.016417 
.018800 
.080260 
.088107 
.088017 
.006017 
.028417 

.083007 
.087000 
.040688 
.044833 
050067 
'.0660 
.0660 
.0887 
.1068 

Insk. 
0. 

.000117 
.000100 
.000167 
.000160 
.000188 
.000150 
.000167 
.000167 
.000106 
.000184 
.000060 

!000068 

000084 
.' 000100 

000400 
!o00206 
!000884 
.000333 
.000617 
.000863 
.001267 
.001410 
.001200 
.001784 
.001288 
.001388 
.001084 
.001560 
.003068 
.001780 
.001017 
.001750 
.002100 
.002400 
.002483 
.002707 
.008383 
.003683 
.004260 
.006884 
.004338 
.0100 
.0217 
.0166 

Jmk. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000088 

Inch, 

0. 

InHialload. 
XlaaUe  limit. 

'".'oooon' 

.000010 
0. 

.000188 

.000160 

.001867 

.001684 

General  eummarjf. 

TeBaileatroBgtbperoqiianiiiohororlftaialaeotioii pouida..    106.720 

Klaatle Uatift per  aquanlBoh of  original aeetUm do...     62,000 

Kloanttim  per  iBoh  after  roptare..^ laoh..     0.1460 

SloB^oB per  isoh  wider aMB  at elaatlo limit do...    .001700 

BedoetkmiB  diameter  at  point  of  rapture................... do...        .064 

Kedvetioii  In  area  after  raptoie,  per  oODtom  of  original  aeotioB 27.6 

PiDirftloB  of  rapture 4  Inch  from  middle  of  atom 

of  bfolMn  aarflMO • gnanlar;  dnli  spot  near  ciroiimfeTeDce 

lof  iBoh oeotiooo  ••••• ••..••••• ".10,".ll/'.27*,'M0,'M3,''.ll 


1168       TESTS  OF  IRON,   STEEL,  AND  OTHEB  MATEBUL8. 

TSO.  1128. 

12"  K 

Marks,     a 

'     Ko.4 

Diameter,  '^564. 

Sectional  area,  .26i9qaare  men. 


Applied  loads. 


ToUJ. 


PersQiu 
loch. 


Shmntion 
peruch. 


Saooesslve 
elongation 
perlnch. 


Permanent 


Sacceeeive 
permanent 


Remarks. 


Pounds, 
260 
1,280 
2,500 
2,760 
5,000 
0,250 
7,500 
8^760 
10,000 
11,250 
12,500 
12,760 
18,000 
18,260 
18,500 
18^750 
UOOO 
14,250 
14,500 
14.760 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
18,000 
10,500 
20,000 
20,500 
21.000 
21,500 
22,000 
22,500 
28,000 
23,500 
24,000 
24,600 
26,000 
25,500 
20.000 
20.500 
27,000 
27,500 
27,820 


Ptoimdt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25^000 
80,000 
85,000 
40,000 
45,000 
60,000 
51.000 
52,000 
63,000 
64,000 
65,000 
50.000 
67,000 
58,000 
50,000 
00,000 
82,000 
64,000 
06,000 
08,000 
70,000 
72.000 
74,000 
78,000 
78,000 
80,000 
82,000 
8«,000 
80,000 
88,000 
90,000 
1M,000 
04,000 
06,000 
06,000 
100,000 
102,000 
104,000 
100,000 
108,000 
110,000 
111,280 


.000117 


.001100 
.001260 
.001488 
.001000 
.001017 
.001060 
.001083 
.001717 
.001700 
.001800 
.001807 
.001900 
.001087 
.002117 
.002383 
.002800 
.003788 
.006007 


.007917 
.000688 

.011200 
.012800 
.014238 
.010000 
.017750 
.010500 
.021007 


.025888 
.098417 


.083760 

.037383 

.041187 

.045250 

.051083 

.0000 

.0717 

.0983 


0. 

.000117 
.000183 
.000188 
.000107 
.000183 
.000187 
.000160 
.000160 
.000188 
.000107 
.000017 


IndL 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Elaatio  Hmlt 


.000160 


.000417 
.000933 
.001384 
.001483 
.001417 
.001080 
.001017 
.001700 
.001833 
.001707 
.001760 
.001760 
.002187 
.001800 
.002800 
.002A8« 
.002416 
.002817 


.008834 
.004088 
.005838 
.008817 
.0117 


Teaiile  atieiigth. 


General  eummury, 

Tenailettrength  per  square  inoh  of  original  seotioD ».» poonds..    111,280 

Blastio  limit  per  square  inoh  of  original  section m..*... do...      08,000 

Blongation per inob after  mptare 4. inoh..      •.lOOS 

Blongatlon  per  inch  under  strain  at  elastlo  limit ^ do...     .001800 

Reduction  in  diameter  at  point  of  rupture do...  .074 

Reduction  in  area  alter  rupture,  per  centum  of  original  seotloa 24.0 

Position  of  rupture "•BdfttHBseck 

Character  of  broken  BnrfiM)e gnanlar;  dull  spot  near  dnminfaKMe 

Elongation  of  inoh  sections ".21*,  'U2,  ".08,  ".08,  ''.08,  "M 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  1127. 

12"  M 

Marks,     a 

'    No.  5 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 
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AppUed  loads. 

Elongation 

Saocessivo 
elongation 
per  inch. 

Permanent 
net. 

SocoesslTe 

Bemarka. 

TotoL 

Per  sqiiAre 
inch. 

permanent 
set. 

Pounds. 

2S0 

1,250 

2,500 

3,750 

5,000 

6,250 

7.500 

8,750 

10,000 

11,250 

,     12.500 

12,750 

'     13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

15,500 

16,000 

16,500 

17.000 

17,500 

18,000 

18,500 

19^000 

19,500 

20.000 

20,500 

21,000 

21.500 

22.000 

22,500 

23,000 

23,500 

24,000 

24,500 

26,000 

25,500 

20,000 

28^600 

26^700 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20.000 
26,000 
30,000 
35.000 
40.000 
45,000 
50.000 
51,000 
52,000 
53,000 
51,000 
55,000 
56.000 
57,000 
58.000 
69,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
72.000 
74.000 
76,000 
78,000 
80,000 
82.000 
84,000 
88,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104.000 
106,000 
106^800 

IndL 
0. 

.000117 
.000300 
.000433 
.000600 
.000767 
.000917 
.001083 
.001250 
.001400 
.001583 
.001600 
.001633 
.001683 
.001733 
.001800 
.002033 
.002367 
.002717 
.003083 
.003700 
.004850 
.006167 
.007667 
.009100 
.  010700 
.012107 
.013760 
.015583 
.017500 
.019333 
.021033 
.022833 
.  024917 
.027033 
.029550 
.032667 
.035833 
.030083 
.043667 
.049000 
.0550 
.0650 
.0817 
.1150 

Inek. 
0. 

.000117 
.000183 
.000133 
.000167 
.000167 
.000150 
.000166 
.000167 
.000150 
.000183 
.000017 
.000033 
.  00005<» . 
.0OUU5O 
.00U067 
.0002:J3 
.000334 
.000350 
.000366 
.000617 
.001150 
. 001317 
.001500 
.001433 
.001800 
.001467 
.001583 
.001833 
. 001017 
.00183.1 
.001700 
.001800 
.002084 
.002116 
.002517 
.003117 
.003166 
.003250 
.004584 
.005333 
.0060 
.0100 
.0167 
.0333 

Inch. 
0. 

0. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000017 

InelL 
0. 

Initial  load. 
ElasUoUmit. 

Tensile  strength. 

"'".'oo66i7*' 

"t  000050* ' 

**,' 000033  ' 

.001633 

.001583 



General  aummary, 

Tflocile  strength  per  square  inch  of  original  section pounds..    106.800 

Klastic  limit  psrsonare  inch  of  original  section do...      55,000 

Bloogation  per  inen  after  rapture inch..      0.1383 

Kkogation  per  ineh  under  strain  at  elastic  limit do...    .001800 

KadoctioB  in  diameter  at  point  of  rupture do...         .094 

Redaction  in  area  after  rupture,  per  centum  of  original  section 30.6 

Poaitioo  of  rupture * 1  inch  from  neck 

Character  of  broken  surface granular;  dull  center 

~"  I  of  inch  sections ".22*.  ".16,  ".12,  ".11,  ".12,  ".10 

H.  Ex.  31 74 
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No.  1128. 

12"  M 

Marks,    a 

'  No.  6 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 


Appll 

Total. 

Pounds. 
250 
1,250 
2.500 
3,750 
5.000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12,760 
13.000 
13.250 
13,500 
13,750 
14.000 
14,250 
14,500 
14.750 
15.000 
15,500 
16,000 
16,500 
17.000 
17.500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24. 000 
24, 500 
2.'i.000 
25. 500 
26. 000 
26.500 
26, 900 

ed  loads. 

Peraqaare 
inch. 

Elongation 
per  inch. 

Socoeaslye 
elongation 
per  inch. 

Permanent 
set 

Sacceaaire 
aet 

Bemarka 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
2.).  000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
5,3,000 
54,000  • 
55.000 
66,000 
57.000 
58,000 
59,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
02,000 
94,000 
06,000 
08,000 
100.000 
102.000 
104,000 
106,000 
107,600 

Inch. 
0. 

.000150 
.000333 
.000467 
.000617 
.000767 
.000950 
.001117 
.001283 
.001450 
.001617 
.001650 
.001683 
.001733 
.001783 
.001867 
.001963 
.002133 
.002267 
.002483 
.002983 
.003933 
.005283 
.006750 
.008250 
.009600 
.011167 
.012667 
.  014333 
.016250 
.018000 
.019500 
.021333 
.023667 
.025667 
.028200 
.030833 
.033683 
.037167 
.040833 
.045667 
.051250 
.058750 
.0733 
.1017 

Inch. 
0. 

.000150 
.000183 
.000134 
.000150 
.000150 
.000183 
.000167 
.000166 
.000167 
.000167 
.000033 
.000038 
.000050 
.000050 
.000084 
.000116 
.000150 
.000134 
.000216 
.000500 
.000050 
.001350 
.001467 
.001500 
.001360 
.001567 
.001500 
.001666 
.001917 
.001750 
.001500 
.001833 
.002334 
.002000 
.002533 
.002633 
.002850 
.003484 
.003666 
.004834 
.005583 
.007500 
.014550 
.0284 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

.000017 
.000017 
.000017 
.000017 
.000033 

Inch. 
0. 

IniUalload. 
ElaaUcUmit. 

Tensile  atrength. 

.000017 
0. 
0. 
0. 

.000016 

.000100 

.000067 

.000950 

.000860 

^ 

General  summary, 

Tenalle  strength  per  aqnare  inch  of  original  aection ponnda..    107,600 

Elastic  limit  per  aqoare,  inch  of  original  aection do...      64,000 

KloDgatiou  per  inch  af tar  rapture inch..      0.1200 

Elongation  per  inch  ander  atrain  at  elaatio  limit do...    .001783 

lie<lactionlndiameteratpoint  of  rapture do...         .W4 

Reduction  in  area  after  rupture,  per  centum  of  original  section 27. 6 

Position  of  rupture ".85  from  neck 

Cliarocterof  broken  surface granular;  dull  center 

Elongation  of  inch  aectiona ; ".23*,  ".12,  'MO,  ".09,  ".09,  ".09 
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Axes  of  outside  and  middle  speciuiens  about  2  iuclies  from  end  of 
forging;  axis  of  inside  specimen  about  three-fourths  of  an  inch  from  end 
of  forging. 

No.  2209. 

Marks,  »?,^« 

Diameter/".564. 

Sectional  area,  .25  square  inch. 


1 

1       Applied  loads. 

EloDKaiioD 
per  inch. 

Inch. 
0. 
.  000067 

.ooo2:a 

.  IMJ0467 
.  OOOKiJ 
.  000800 
.000967 
.001100 
.001300 
.001300 
>     .001367 
.  001433 
.001467 
.001467 
.001500 
.001600 
.001700 
.Oi»1767 
.  001067 
.  002267 
.003567 
.C04567 
.005833 
.006833 
.008133 
.000133 
.  010133 
.011100 
.  012333 
.014133 
.016600 
.018667 
.021167 
.024000 
.026700 
.030033 
.034000 
.038467 
.044000 
.050333 
.0600 
.0767 
.0967 
.1400 

Saoceiisivo 
eloDgatlon 
per  inch. 

Permanent 

8Ct. 

Sacceaaive 

permanent 

aet 

Remarka. 

1     Total. 

1- 

Per  square 
inch. 

PoundM. 
1,000 
.•i,000 
10,000 
15,000 
20,000 
2.'),  000 
30,  (i0« 
35,000 
40,000 
41. 0(N) 
42,0&0 
4  {.UOO 
41,000 
45,  LOO 
4C,0»JO 
47,000 
48.000 
49.000 
50.000 
51,000 
52,000 
53,000 
54,00u 
55.000 
56,000 
57,000 
58.000 
59.000 
60.000 
62,000 
64.000 
66,000 
88,000 
70.000 
12,000 
74.000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
89.080 

1  Poundg, 
1          250 
1,250 

Inch. 

0. 
.000067 
.000166 
.  000234 
.000166 
.  000167 
.000167 
.000133 
.000200 

0. 
.  000067 
.000066 
.000034 

0. 
.000033 
.000100 
.  000100 
.000067 
.000200 
.000300 
.001300 
.001000 
.001266 
.001000 
.001300 
.001000 
.001000 
.000967 
.001233 
.001800 
.002467 
.002087 
.002500 
.  002833 
.002700 
.003333 
.  003967 
.004467 
.005533 
.006333 
.009667 
.0167 
.0200 
.0133 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

InitUl  load. 
BlaaUc  limit. 

Tenaile  strength. 

'       2,  .500 

,       3.750 

1       .SOOO 

1       0,250 

'       7.  ."iOiJ 

8.750 

;    lo.oou 

1     10. 2Mi 

10.  500 

'     10. 750 

11.000 

!     11.250 

0. 

11,500 

11,756 
12,000 
12,250 
12.5^ 
12.7511 
13,000 
13,250 
13,  ."KM) 
13,  irno 
14,000 
14,250 
14.500 
14.730 
15,000 
15,500 
16,000 
16.500 
17.000 
17.500 
18.000 
18,500 
19.000 
19,500 
20.000 
20,500 
21.000 
21,500 
22,000 
22,270 

.000300 

.000300 

• 



General  summary. 

specific  (gravity 7.8556 

Hardneaa 17.17 

Tensile  strength  per  square  inch  of  original  section .'.  .pounds! .      89, 080 

£Iaiitic  limit  per  square  inch  of  original  section do...      49,000 

Xkmgation  per  inch  after  mptare inch..      0.2333 

BloBgation  per  inch  under  strain  at  elaatlo  limit do...    .001767 

Beductionin  diameter  at  point  of  rupture do...         .l.'>4 

Bednctkm  in  area  after  rupture,  per  centum  of  original  section 47  2 

Position  of  rupture...... 1".3  from  ue<ik 

Chanctor  of  broken  surface silky;  traces  of  granulation 

-Bi — ^^.^^f  inch aectloiis ''12,  ".37*,  ".21 
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No.  2210. 
Marks,  »?.^o*^ 
Diameter,  ".565. 
Sectional  area,  .25  square  inch. 


Applic 

1    Total. 

Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8.750 
10,000 
10,250 
10,500 
10,750 
11,000 
11.250 
11,500 
11,750 
12,000 
12.250 
12, 500 
12,750 
13,000 
13,250 
13.500 
13.750 
14,000 
14. 250 
14.500 
14.750 
15.000 
16,500 
16, 000 
16.  ."iOO 
17, 000 
17.500 
18,  000 
18,  WO 
19. 000 
19. 500 
20.000 
20, 5U0 
21,000 
21,600 
21.960 

A  loads. 

Per  annare 
Incli. 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,JK)0 
25,000 
30,600 
35.000 
40.000 
41.000 
42.000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
5a,  000 
54,000 
55.000 
56,000 
57,000 
58,000 
•    59.000 
60,000 
62.000 
64,000 
66.000 
68,000 
70.  000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
81,000 
86,000 
87,810 

Eloneration 
per Inch. 

Snccessive 
oloDgatioD 
per  incb. 

Permanent 
set. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Saccesaire 

permanent 

set. 

Inch. 
0. 

Remarks. 

IfUh. 

0. 

.000167 
.000367 
.000500 
.000667 
.000833 
.001000 
.001176 
. 001333 
.001376 
.001400 
. 001400 
.001467 
.001600 
.001533 
.  001567 
.001000 
.001700 
.002033 
.  002500 
.  003733 
.004833 
.006000 
.007067 
.008333 
.009333 
.010400 
.011400 
.01*700 
.014833 
.017000 
.019667 
.022000 
.  034833 
.028000 
.031333 
.03533a 
.040000 
.016667 
.053333 
.061667 
.0867 
.1367 

Inch. 

0. 

.  000167 
.000200 
.000133 
.  000167 
.000166 
.000167 
. 000167 
.000166 
.000034 
.000033 

0. 
.000067 
.000033 
. 000033 
.00C034 
.000033 
.000100 
.000333 
.000467 
.  001233 
.001100 
.001107 
.001067 
.001266 
.001000 
.001067 
.001000 
.001300 
.  002133 
.002167 
.002667 
. 002333 
.  (102833 
. 003167 
.003333 
.004000 
.004667 
.006667 
.006666 
.011334 
.022033 
.0500 

Initial  load. 

0. 

Elastic  limit 

.000400 

.600466 

1 

1 

1 

Tensile  strength. 

General  aummary. 

Tensile  strenj^h  per  square  inch  of  original  section ponnds..      87,840 

Elaaticlimit per sqnare inch  of  originsu  section do...      48,000 

EloQfration  per  inch  after  rupture inch..      O.25O0 

Elongation  per  inch  under  strain  at  elastic  limit do...     .001600 

Keduction  in  diameter  at  point  of  rupture do...  .175 

Reduction  in  area  after  rupture,  per  centum  of  original  section 51. 2 

Position  of  rupture    at  middle  of  stem 

Character  of  broken  surface silky;  traces  of  granulatioD 

Elongation  of  inch  sections ".!•,"  44*  "15 


TESTS   OP   IRON,    STfiElL,    AND   OTHER   MATERIALS. 

No.  2211. 

Marks,  "tTm  "" 
Diameter,' ".565         • 
Sectional  area,  .25  sqaaro  inch. 


1175 


I 


Applied  loads. 


Total. 


-     -  I  Klon  (ration 

jPeraqaaro!  !>««•«€*»• 
inch.      ; 


1 


Pounds. 

250 

1.250 

2.500 

3,750 

5,000 

6.250 

7.500 

8,750 

10.  000 

11.250 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13.000 

13. 2.'W1 

13,500 

13.750 

I     14,000 

I     14,250 

14.500 

I     14,750 

'     15,000 

'     15,500 

•     16,000 

18.500 

17.000 

17..'»00 

18,000 

18.500 

19,000 

19,500 

20,  COO 

20.500 

21.000 

21,360 


Poundg. 
1,000 
5,000 
10,000 
l.'i.  WHi 
20.00) 
2.\  0<N) 
liO,  UUO 
35.000 
40.000 
45,000 
4i).0U0 
47,000 
48,000 
49,000 
50,000 
51,000 
5'i,0U0 
53.  000 
54,0U0 
£5.  OOO 
50,0410 
f.7, 000 
58,000 
59.000 
ISO.  000 
62,000 
64,000 
66,000 
6»,000 
70.000 
72,000 
74,000 
76,000 
7H.  (K)0 
80.000 
82,000 
84,000 
85,440 


Inch. 
0. 

.000133 
.000267 
.000467 
.000667 
.  C0UM:)3 
. OOIOOO 
.001133 

.  ooi:iOo 
.o<in:(3 
.ooin:i3 
.oofs'}? 
.  uo:)o:(:{ 

. 0O4067 

.  00  vi:Kj 
.  oo.Vi3a 

.  WJ7067 
.  007KJ3 
.0()91G7 
.  OlOOOO 

.nii:«3 

.OI'JSOO 
.  0I3C0O 
.01  84«0 
-.OI6l3:t 
.01H907 
.021000 
.  02:i:{:{3 
.  Ol'SXOO 
.  0'2*J3Xi 

.  o:i:i(H)0 

. 037 1C7 
.012000 
0J9:i33 
. 057333 
.0700 
.0tt)3 
.1400 


Snccossive 
elonjration 
per  inch. 

Permanent 
set. 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Saccessive 

permanent 

set. 

Inch. 
0. 

Remarks. 

Inch. 
0. 
. 000133 

IniUal  load. 
Elastic  limit. 

Tensile  strength. 

.000134 

.000200 



.  0()0200 

.  0001611 

.0001B7 

.000133 

.000107 

. 000133 

,  owrioo 

.  0  0.'34 
.001206 

.  001034 

.001106 
.  0006<>0 

.003307 

.003307 

. 001234 

.  000760 

.  001334 

.000833 
.001333 

.001167 

.001100 

.001200 

.  (MJi3:« 

.002834 

. 002033 

.Ik02.333 

.002467 
.  1)03533 

.  003667 



. 004107 • 

.004833 

.007333 

.008000 

.012667 

.0233 

.0467 

• 

General  summary. 

Tensile  stTMigth  per  sqnare  inch  of  original  section nonndu        M  44A 

Elastic  limit  per  sonare  inch  of  original  section ^  do  !*5mS 

Kongation  per  Incl  after  roptnre /^'J,;-       J**;,?;^ 

Etoii^tion  per  inch  under  strain  at  elastic  limit .::.::;::;: d„  SnrJrl 

Reduction  in  diameter  at  point  of  rupture J^    •      "^^or 

Reduction  in  area  after  rupture,  per  centum  of  original  'seitiin . . V.V.V.V. .'  '.V 39  ^ 

f^osiuon  Of  mptore '/#Va*" Vj'iV     •  ^»»- 

Character  of  brolcen  snrfsfiA  *. -;10  from  middle  of  stem 

KI«7X.«ftochiSiS^;:;;;::::^^  granule,  daU .pot. lolrcamf««,nc« 

".10,  ".do",  ".16 
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Marks,  «^;^2^ 


No.  625. 


Length,  5" .009. 

Diameter,  ".799. 

Sectional  area,  .50  square  inch. 


Applied  loads. 


Total-    i^'LX" 


Pounds. 
&00 
2,500 
5,000 
7.500 
10.000 
12.500 
15.000 
17.500 
19.000 
10.500 
20.000 
20.500 
21,000 
21.500 
22,000 
22.500 
23,000 
23,  500 
24. 000 
24.500 
25,000 
38,850 


Pounds. 
1.000 
5.000 
10. 000 
15.000 
20.000 
25,000 
30,000 
35, 000 
38, 000 
89, 000 
40.000 
41.000 
42,000 
43.000 
44.000 
45,000 
46.000 
47.000 
48,000 
49,000 
50.000 
77,700 


Compres- 
sion per 
inch. 

Successive 
compres- 
1    sioD  per 
inch. 

Permanent 
scL 

1 

1 

Saccossivix 

permanent 

set. 

Remarks. 

Inch. 
0. 
000133 

Inch.       i      Jneh. 
0.                   0. 
nnonn        n 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

000267    1      .000134         0. 

.000433     ,       .000106         0. 

.000600     1       .0lH)167 

0. 

0(K)767    !      .000167 

.000933 
.001067 
. 001200 

.000160 
. 000134 
.0001 33 
.000007 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.  (llMN):i3 

0. 
. 000033 

'" '.'600633" 

.001267 

.001300 
.  001333 

.000033 

0. 

.001307 

.  001400 

.  0014:{3 
.001467 
.001500 

,000067  * 

",660034" 

.oottko        .000100 

.  00250U     1      . 000900 

.  008433     ;       .  005933 

( 

.009000    1      .000567 

.006967    1      .006900 

Ultimate  strength. 

General  summary. 

Elastic  limit  per  square  inch  of  orif^inal  section ponnds..        46.000 

Compression  per  inch  under  strens  at  elastic  limit inch..    0.  OOISW 

ITltimate  ntrength  per  square  inch  of  on^^inal  section ponudM . .        77. 700 

Manner  of  failore triple  flexore 
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TSo.  626. 
Marks,  ^TCex 

Length,  5".011. 

Diameter,  ".798. 

Sectional  area,  .50  sqaare  inch. 


Appli 
Total. 

edloada. 

1  Per  MOAro 
1      inch. 

1    Pounds, 

\          1,000 

1          5,000 

10,000 

'        15,000 

'        20.000 

'        25.000 

1        30.000 

35.000 

'        40.000 

!        41. 000 

1        42,000 

43,000 

44,000 

45,000 

;        46.000 

47,000 

48.000 

49.000 

50,000 

1        51. 000 

52,000 

82,600 

Comprca- 

aionper 

incC. 

Inch. 
0. 

.000133 
.000267 
.000400 
.000600 
.000767 
.000967 
.  001167 
.001333 
.001400 
.001467 
.001500 
.001600 
.001600 
.001700 
.001767 
.001867 
.002067 
.002500 
.003500 
.004767 

Sncceaatre 

coinpn«- 

siuD  per 

inch. 

Inch. 

0. 

.000133 
. 000134 
.000133 
.000200 
.000167 
.000200 
.000200 
.000166 
.000067 
.000067 
.000033 
.OOOJOO 

0. 
.000100 
.000067 
.000100 
.000200 
.000133 
.001000 
.001267 

PermanoDt 
net. 

0. 

0. 

0. 

0. 

0. 

0. 
.000067 
.000133 
.000233 

Socceaaive 

permaDent 

aet. 

Remarka. 

Poundg. 
fiOO 
2.500 

Inch. 
0. 

IniUal  load. 

Elaatio  limit 
Ultimato  atrongth. 

5.000 

7,500 
10,000 

12,500 

15.000 
17,500 
20.000 
20.500 

.000067 
.000066 
.000100 

21,0U0 

21,500 

•»'*,000 

22.  .M» 

23.000 

.000333 

.000100 

23.500 

24,0i>0 

1 

24.500 

1 

^,000 
'    25.500 

.000933 

.000600 

1    26w000 

' 

!    41,300 

1 

1 

1            i 

General  sHmmary. 

JSIaatie  Itmil  per  aquare  inch  of  original  aection poand^t . .      47. 000 

CV>ropre(i8io&  perincli  under  atrean  at  elastic  limit inch.,  fl.  (H)]707 

Ultitoat«  atrencth  per  square  iucli  of  original  aection poundH..      82,(itO 

Manner  of  ikilare triple  flexure 


1178        TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 

No.  627. 
Marks,  »'^cex 

Length,  3".387. 

Diameter,  ".799. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 
sion per 
inch. 

Inch. 
0. 

.000100 
.000250 
.000350 
.000500 
.000650 
.000750 
.000900 
.001000 
.000900 
.001000 
.001050 
.001100 
.001100 
. 001050 
.001000 
.001000 
.001400 
.003300 
.004650 
.005850 
.006750 
.007500 

Saccesaive 
compres- 
sion per 
incL. 

Inch. 

0. 

.000100 
.000150 
.000100 
.000150 
. 000150 
.  000100 
.000150 
.000100 

-.000100 
.000100 
.000050 
.000050 
0. 

-.000050 

-.000050 
0. 

.000400 
.001900 
. 001350 
.  001200 
.000900 
.000750 

Permanent 
set. 

Inch. 

0. 

0. 

0. 

0. 

0. 

-.000050 
-.000050 
-.000050 
-.000100 

Saccessire 

permanent 

set. 

Inch. 
0. 

Total. 

Poundt. 
500 
2.500 
5,000 
7,500 
10,000 
12,500 
15.000 
17.500 
20.000 
20,500 
21. 000 
21. 500 
22.000 
22.500 
23,000 
23,500 
24.000 
24,500 
25, 000 
25,500 
26.000 
26,500 
27,000 
53,000 

Per  sqaare 
inch. 



Pounds. 
1,000 
5.000 
10.000 
15,000 
20,  000 
25,000 
30,000 
35.000 
40.000 
41.000 
42,000 
43,000 
44.000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
106,000 

Remarks. 

Initialload. 

Elastic  limit 
Test  discontinaed. 

-.000050 

0. 

0. 
-.000050 

-.000200 

-.000100 

.001700 

.  001900 

General  auntmary. 

Elastic  limit  per  sqnare  inch  of  original  section pounds. .        48, 000 

Compression  per  inch  under  stress  at  elastic  limit inch..    0.001000 

Manner  of  faflnre triple  flexitxv 

Length  of  specimen  after  the  test 2".  &4 

Middle  deflection ".14 


J^yvicX!tOfru>€t^S^B<7is^a^zc€<J5bcpe^ 


-^^Z^&C'  Ki^Tf'on.SSer' 


-^-Sf 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 
Ko.  679. 
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Marks,  ex  t  (f  r) 

Rf 


Length,  4".006. 

Diameter,  ".798. 

Sectional  area,  .50  sqnare  inch. 


Applied  Imds. 

Compre*- 

aion  per 

inch. 

Inch. 
0. 
.000100 

.000433 
.000600 
.000767 

Sacccasive 
compres- 
sion per 
inch. 

Inch, 
0. 

.000100 
.000133 
.000200 
.000167 
onoiR7 

Permanent 
set 

Sacc6«aive 

permanent 

set 

Remarks. 

PoundM. 

500 

2,500 

5.000 

7.500 

10,000 

12.500 

15,000 

17,500 

20.000 

20,500 

21,000 

21  500 

Pounda. 
1,000 
5,000 
10.000 
15,000 
20,000 
«,000 
30,000 
35.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
40.000 
47.000 
48.000 
49.000 

Incli, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

7nc*. 
0. 

Initial  load. 

• 
Elastic  limit. 

Critimate  strength. 

.000033    1       .000166 
.001100           .000167 
.001333     1      .000233 
.001833     '       .000500 
.001967    1      .000134 
.002400    1      .000433 
.  003067     1      -  OOOAn? 

'".'000633"' 

22,000 
22.500 
23,000 
23  500 

. 003667 
.004667 
.005333 
.006467 
. 007267 
.008167 
.000067 
.009807 
.010807 
OIlfUM) 

.000600 
.OOIOUO 
.000666 
.001134 
.000800 
.000900 
.000900 
. 000800 
.  001000 
.  000033 
.  000S33 

21  000 

24,500 

25.000             50,000 
25,500    •         51,000 

20.000     1         52,000 
26.  500             fLt  000 

27,000 
27,500 

54,000 

55, 000           .  012333 

45,700 

91,400 

1 

General  summarij, 

Elaaticlimit  per  aqnare  inch  of  oriji^inal  section poanda..        40,000 

C^ompresslon  per  inch  nuder  stress  at  elastic  limit inch..    0.001333 

III  timate  Btrenj^h  per  sqnare  inch  of  original  section pounds..        91,400 

Manner  of  Cailare triple  flexure 
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No.  080. 

8  R 

Marks,  ex  t  (f  r) 

Length,  4''.004. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 

Compres- 

sioo  per 

iiicli. 

Saccessive 

comprcs- 

sioD  per 

inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

Pounds. 
500 
2,500 
5,000 
7,500 
10, 000 
12.500 
•  15,000 
17,500 
18,000 
18,500 
19.000 
19.500 
20.000 
20,  .500 
21.000 
21.500 
22,000 
22,500 
23,000 
23,500 
24.000 
24,500 
25.000 
25.500 
26,000 
26.500 
27,000 
27.500 
45,500 

Per  square 
incb. 

FoundM. 
1,000 
5.000 
10.000 
15.000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
91,000 

Inch. 
0. 
. 000133 
.000300 
.000167 
.000633 
.000800 
.000967 
.001133 
.001107 
.001200 
.001267 
.001333 
.001367 
.001600 
.001733 
.002633 

.004167 
.004967 
.005967 
.005933 
.  0078J3 
.008667 
.  00953:J 
.010333 
.011233 
.012000 
.012800 

Inch. 
0. 

.000133 
.000167 
.000167 
.000166 
.000167 
. 000167 
.000160 
. 000034 
. 000033 
.000067 
.000066 
.0000:i4 
. 000233 
.000I3:» 
.000900 
. 000700 
.000834 
.000800 
.001000 
.0U0968 
.000900 
.000^34 
.000861 
.000800 
.000900 
.000767 
.000900 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch. 
0. 

IniUalload. 
Elastic  limit 

Ultimate  strength. 

General  summary. 

Elastic  limit  per  square  inch  of  original  section pounds  .        40,000 

Compression  per  inch  under  stress  at  elastic  limit inch . .    0. 001367 

Ultimate  strength  per  square  inch  of  original  section pounds..*       91,000 

Manner  of  failure triple  flexure 


TESTS  OF  IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  681. 
Marks,  sx  x  (F  B) 

Length,  4".005. 

Diameter,  '^798. 

Sectional  area,  .50  square  inch. 


1181 


AppUed  loads. 

Compres- 
sion per 
inch. 

Saccessive 

compres* 

sion  per 

incfi. 

Permanent 
set. 

Successive  ' 

1 
Total.    1 

1 

Per  aqoAre 
inch. 

permanent  1 
set. 

Kemarks. 

Pounds. 

250 

2  600 

Pound*. 
1,000 
j;  ono 

IneK 

0. 

.000100 
.000267 
.000433 
.000600 
.000767 
.000933 
.001100 
.001133 
.001200 
.001233 
.001333 

.  .001567 
009.1  nn 

Inch. 

0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000166 
.000167 
.000033 
.000<I67 
.000033 
.000100 
.000234 
.000533 
.000433 
.000700 
.000767 
.000839 
.000834 

-.001000 
.001000 
.001000 
.000700 
.000833 
.000967 
.000833 
.000833 
.000934 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000033 

Itveh. 
0. 

Initial  load. 

5  000     <          1A  AAA 

7.500 
10,000 
12.500 
15.000 
17,500 
18,000 
18,500 
19,000 
19,500 
20.000 
20,500 
21.000 
21.500 
22,000 
22.500 
23,000 
23,500 
24.000 
21.500 
25,000 
25.500 
20.000 
26.500 
27.000 
27.500 
44.7U0 

15,000 
20,000 
25,000 
30.000 
35.000 
36.000 
37,000 
38.000 
30,000 
40,000 
41  000 

Elastic  Umit. 
Ultimate  strength. 

.000033 

42, 000    '        Ao^ili 

43,000 
44,000 
45,000 
46^000 
47.000 
48,000 
40,000 
50,000 
51,000 
52.000 
63,000 
54«000 
55.000 
80.400 

.003233 
.004000 
.004833 
.005667 
.006667 
.007667 
.008667 
.000367 
.  010200 
.011167 
.012000 
.012833 
.013767 

1 

General  enmmary. 

Elastic  limit  per  square  inch  of  original  section pounds..        38,000 

CompreesHm  per  inch  understress  at  elastic  limit inch..    0.00123:1 

Ultimate  fttrength  per  square  inch  of  original  section pounds..       80,400 

" Tof  failare tiiple  Hexure 
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STEEL  HOOPS 

SHRXUSTK    ON   STEEL    TUBES. 
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FBICTIOHAL   RESISTANCE   OE  STEEL  HOOPS   SHEUKK  OH  STEEL 

TUBES. 

The  hoops  and  tabes  were  received  at  the  Watertowu  Arsenal  in 
their  assembled  state,  having  been  prepared  and  shrank  together  at 
West  Point  foandry  ander  the  supervision  of  Lieut,  li.  Birnie,  jr.,  Ord- 
nance Department,  U.  8.  A. 

The  estimated  temperature  of  the  3  inch  hoop  when  taken  from  the 
furnace  to  assemble  was  470°  Fahr, ;  that  of  the  4  inch  hoop  5159,  Fahr. 

At  Watertown  Arsenal  the  accessible  diameters  were  measured  be- 
fore anhooping  and  again  after  unhooping,  the  several  diameters  mak- 
ing equal  angles  with  each  other.  The  unhooping  was  done  by  forcing 
the  hoops  from  the  tubes  in  the  direction  of  their  axes. 

One  end  of  a  tube  rested  against  a  buttress  in  front  of  the  flat  plat- 
form of  the  testing-machine,  a  cast-iron  ring  being  used  between  the 
opposite  platform  and  the  hoop. 

In  the  details  of  the  tests  are  shown  the  apparent  movement  of  the 
hoops  on  the  tubes  during  the  progress  of  the  loading  up  to  the  max- 
imum resistance,  and  afterwards  the  diminishing  loads  on  the  hoops  at 
intervals  until  they  were  wholly  removed  from  the  tubes. 

Intervals  of  rest  of  longer  or  shorter  duration  were  allowed,  and  the 
eflect  on  the  frictional  resistance  observed. 

The  hoops  did  not  slip  over  the  tubes  with  a  smooth  continuous  move- 
ment, but  with  a  series  of  sudden  slips  and  throbs,  during  which  there 
were  fluctuations  of  the  loads. 

Water  was  sprinkle<l  upon  the  assembled  parts  while  they  were  hot, 
which  is  thought  to  account  for  its  presence  on  the  frictional  surfaces 
after  unhooping. 

IMfferecee  io  shrmkaf^e  diametore  before  and  after  unhooping : 

S^xnch  hoop  and  tube inch..  0.016434 

4'incfa  hoop  and  tube do...  0.010350 

Maximam  frictional  reaiatanoe  found : 

S-ineh  hoop  and tnbe ponnda..    265,800 

4  inch  hoop  and  tnbo do 404,200 


EXTEBIOB  VIAMETEE8  OF  3"  HOOP, 
BBrORE  UNHOOPING 

lln  inchea.] 


Dfatanoe 
from  top. 

Diametera. 

Meana. 

1 

SI 

20.0164 
20.01C2 
2C.  0158 

3 

4 

0.6 
1.5 

20.0166 
20. 01«4 
20.0169 

20,  0156 
20.0153 
20, 014G 

20.0158 
tiO.  0152 
20.0147 

20.016076 
20. 016775 
20. 016250 

Mean 20".0157 

AFTER  UNHOOPING. 


0.5 
1.5 
2.5 

20.0042 
20.0041 
20.0036 

20.0043 
20.0038 
2a0034 

20.0041 
20.0038 
20.0033 

20.0042 
20.0038 
20.0033 

20. 0042^0 
20. 003«76 
80.  003400 

H.  Es.  31 75 


.80''.008829. 


BMtoratioD m...0''.011I79 


I18t)        TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
INTERIOR  DIAMETERS  OP  3"  HOOP. 
AFTER  ITNHOOPtNG. 
[In  inches.] 


Distance 
from  top. 

Diiunetors. 

Means. 

15.  7463 
15. 7461 
15. 7450 

•J 

3 

4 

0.5 
1.5 

2.5 

15. 7462 
15.7450 
15.7460 

15.7463 
15. 7452 
15.7450 

15.7463 
15.7452 
15.7461 

15.746275 

15. 745125 
15.745075 

Mean 15".74579l 


DIAMETERS  OF  BORE  OF  TUBE  WITH  3"  HOOP. 

BEFORB  TJNHOOPING. 

(In  inches.] 


Distance 

Diametors. 

Means. 

ftom  top. 

1 

*J 

3 

4 

0.50 
2.75 
£.00 

7.0046 
7.0060 
7.0068 

7.0053 
7.0961 
7.9969 

7.9952 
7.9957 
7.9970 

7.9964    i        7.995125 
7.9957    1        7.995875 
7.9068    '        7.006875 

Meaii 7".905958 

AFTER  UNHOOPING. 


0.50 
2.75 
5.00 


7.9970 
7.99») 
7.9988 


7.9971 
7.9984 
7.9988 


7.9971 
7.9980 
7.9088 


7.9975 
7.9985 
7.9988 


7.997175 
7.998295 


.7".99e066 


Restoration O".0021O8 


EXTERIOR  DIAMETERS  OF  TUBE  WITH  3"  HOOP. 

AFTER  UNHOOPING. 

[In  Inches.  | 


Distance 
from  top. 

DiJunetors. 

Means. 

1 

3 

3 

4 

0.5 
1.5 
2.5 

15.7625 
15. 7620 
15.7621 

15:7626 
15.7620 
15. 7620 

15.7827 
16.7621 
15. 7621 

15.76C5 
15.7620 
15.7621 

15. 762575 
15.762025 
15.762075 

Mean. 


,15" 


TESTS    OF    IRON,  STEEL,  AND    OTHER    MATERIALS. 

EXTERIOR  DIAMETERS  OF  A"  HOOP. 

BEFORE  UNHOOPING. 

[In  inches.] 
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Diameiera. 

DlstMMM 

from  top. 

1 

Hems. 

9 

3 

4 

0.5 
2.0 
3.5 

1 

20.0246 
20.0238 
20.0S26 

20.0246 
20.0338 
20.0226 

20.024G 
20.0238 
20.0226 

20.0246 
20.0237 
20.0222 

20.024600 
20.023776 
20.022500 

M«ui ...*. 20".023«25 

AFTER  UNHOOPING. 


0.5 
2.0 
3.5 


20.0137 
20.0124 
20.0109 


20.0188 
20.0123 
20.0112 


20.0142 
20. 0128 
20.0112 


20. 0142 
20.0128 
20.0110 


20.013975 
20.012575 
20.011075 


Uvmn 20".012641 


Restoration  0".011O64 


INTERIOR  DIAMETERS  OF  A"  HOOP. 

AFTER  UNHOOPING. 

[In  inches.] 


DiatMice 
from  top. 

Diameters. 

Heana. 

1 

9 

3 

16.7462 
16.7468 
15.7462 

4 

15.7400 
15.7462 
15.7462 

0.5 
2.0 
3.5 

16.7466 
LO.  74.58 
15.7459 

15.7450 

15.7462 
15.7461 

15.745025 
15. 746250 
15. 746100 

.15".746092 


DIAMETERS  OF  BORE  OF  TUBE  WITH  4"  HOOP. 

BEFORE  UNHOOPING. 

[In  inches.] 


Umn^ 


Distance 
from  top. 

Diameters. 

Means. 

1 

9                 3 

4 

0.60 
3.25 
6.00 

7.9919 
7.9903 
7.9023 

7.9919 
7.9903 
7.0921 

7.9919 
7.9002 
7.9022 

7.9918 
7.9903 
7,9021 

7.991875 
7.990276 
7.992175 

7".991441 

AFTER  UNHOOPING. 

7.904375 
7.903100 
7.994600 

0.60 
3.26 

6w00 

7.9945 
7.9931 
7.9947 

7.9945 
7.9933 
7.9947 

7.9941 
7.9930 
7.9016 

7.99U 
7.9030 
7.0944 

i^ 

7".994025 

Rei 

ktoration.... 

....    0".  002584 

1188        TESTS   OF   IRON,    STEEL,    AND    OTHER    MATERIALS. 

EXTEBIOB  DIAMETERS  OF  TUBE  WITH  4"  HOOP, 

AFTER  UfiTHOOPING. 

[In  inches.] 


Distance 
from  top. 

Diameters. 

Means. 

1 

9 

3 

4        • 

0.6 
2.0 
3.5 

16.7017 
15.7823 
15.7028 

15.7020 
15.7024 
15.7633 

15.7020 
15.7826 
15.7031 

15.7020 
15.7024 
15.7028 

15. 761026 
15.702400 
15.703000 

Mean 15".7024U 

FBICTIONAL  BESISTANCE  BETWEEN  TUBE  AND  3"  HOOP. 

DETAILS. 


"-^ 

Total 
move- 
ment 

Time. 
Seconds, 

Bemarks. 

Poundt. 
;       60,000 
89,000 
100,000 
150,000 
200,000 
220.000 
240,000 
245,  OOO 
250,000 
200,000 
206,800 

'"i32,6oo"' 

130,400 

Indus. 

0.      . 

0.      • 
.0000 
.0014 
.0024 
.0025 
.0035 
.0038 
.0030 
.0030 

Initial  load. 

face  of  platform  of  testing  machine.    Hence  the  apparent 
movement  of  the  hoop  on  the  tnbe  includes  the  compression 
of  the  oast-iron  platform. 

Maximum  frictional  resistance.    Sudden  slip  of  hoop  on  tnbe. 
After  the  slip. 
Continues  the  movement 

.0604 

.1138 

[Micrometer  measurements  now  taken  from  platform  to  platform.] 


128,000 

137,000 

140,000' 

143,000 

110,000 

127,000 

12J5,0OO 

130,500 

140,000 

122,000 

128,000 

.1138 
.1140 
.1140 

Rested  10  minutes. 

Maximum  resistance  after  the  rest    Sudden  slip  load  and 
reading  now. 

Bested  about  3  minutes. 

Sadden  slip. 
After  slip. 
Movement  continues. 

.1220 
.1257 
.1260 
.1275 

.1338 
.2050 

The  hoop  kept  iu  motion,  the  resistance  varying  from  128,000  to  138,000 
pounds,  with  unsteady  movement  as  before.  A  final  sudden  slip  of  the 
hoop  reduced  the  load  to  113,000  pounds,  the  total  movement  being 
^'.4970,  when  the  test  was  discontinued. 

Contact  surfaces  in  sight  were  slightly  rusty,  which  it  is  thought  took 
place  after  the  surfaces  were  exposed  to  the  air. 

After  a  rest  under  zero  load  of  25  hours  45  minutes  the  loading  was 
renewed. 
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FRICTIONAL  RESISTANCE  BETWEEN  TUBE  AND  3"  fi^OOP— Continued. 

DKTAILS-Continaed. 


Applied 
loads. 

Toua 

move- 
ment. 

Time. 

Remarks. 

Powda. 

InOui. 

Seconds. 

113.000 
145.400 
104,200 
142.800 

.4070 

After  sudden  slip. 

- 

".'5074' 

.52 

133.000 

.53 

'"■38"*"' 

130.000 

.54 

34 

129,000 

.55 

19 

141,000 

.58 

19 

138,000 

.575 

28 

137, 000  J 

.588   ) 
.59     5 

?* 

137,000 

.80 

22 

137,000 

.812 

22 

t       135.000| 

.825 
.6375 

19 
23 

138,500 
136,800 

.64 

.85 

.....J.... 

134.000 

.082 

18 

138.500 

.675 

20 

l'i9,800 

.064 

15 

130,800 

.688 

19 

122.000 

.7045 

10 

138,400 

.7105 

18 

127,000 

.725 

13 

135,500 

.7375 

15 

128,000 

.748 

12 

128,900 

.7545 

12 

, 

130.000 

.784 

13 

128.200 

.776 

11 

133.500 

.786 

18 

128,000 

.704 

11 

128,000 

.804 

14 

128,800 

.814 

11 

128.000 

.8225 

13 

128.400 

.832 

13 

128.100 

.812 

11 

135,000 

.8^ 

18 

120.000 

.888 

13 

128^000 

.875 

13 

128,500 

.888 

14 

128.200 

.808 

13 

127,000 

.005 

18 

120.000 

.018 

14 

135. 20O 

.031 

19 

128,000 

.041 

15 

127.000 

.051 

13 

128.200 

.061 

13 

127,100 

.972 

14 

127,100 

.083 

15 

127,400 

.004 

13 

127,200 

1.00 

19 

98^000 

1.00 

Ree<«d  16  minutes. 

t25,000 
117,000 

1.10 

Number 
of  throbs 

115,000 

1.20 

"*"48*""" 

113.000 

1.30 

52 

between 

100,000 

1.40 

51 

readings. 

105,000 

1.50 

52 

101,500 

1.60 

54 

07,500 

1.70 

47 

11 

01,000 

l.SO 

48 

12 

84,000 

1.90 

50 

1? 

75,000 

2.00 

47 

14 

88,000 

2.10 

48 

U 

«,goo 

2.20 

4i 

18 

57,000 

2.30 

44 

18 

52,500 

2.40 

42 

17 

47,500 

2.50 

42 

22 

42.000 

2.80 

41 

^000 

2.70 

34 

37,400 

2.80 

73 

31,000 

2.00 

73 

Frictional  surface  of  the  tube  well  polished,  but  retains  marks  of 
the  taming  tool. 

Corresponding  sarfoce  of  the  hoop  shows  no  material  change  in  its 
appearance  resnlting  from  the  test. 
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FBICTIONAL  RESISTANCE  BETWEEN  TUBE  AND  i"  HOOP, 

DETAILS. 


AppUed 
loads. 

III 

Time. 

llemarks. 

Pound*, 

Second*. 

so,ooe 

100,000 
150,000 
200,000 
220.000 
240,000 
260,000 
280,000 
300,000 
320,000 
310,000 
350,000 

0. 
.0024 

iDitUUoad. 

Micrometer  riMidings  taken  from  platform  to  platform  of  t4»tiiig. 
machine. 

.0048 

.0068 

.0079 

.0089 

.0096 

.0102 

.0100 

.0118 

.0127 

.0132 

360,000 

.0138 

370,000 

.0143 

380,000 
390,000 
400,000 
404. 100 
129,700 
211.000 
173,^00 
187.800 
193,800 
!M>2,000 

.0146 

.0149 

.0154 

Maximum  frictional  resistance.    Sadden  slip. 
Load  and  reading  after  slip. 

".0848* 

.0030 
.2581 

Continnes  the  motion. 
Rested  10  minutes. 

sadden  slip 

■'36""' 

.40 

101, 700 

.41 

*  *65  '" 

192.000 

.42 

27 

191. 800 

.43 

32 

196,200 

.44 

81 

192,900 

.45 

24 

193.800 

.46 

23 

105,500 

.47 

25 

18i,000 

.48 

7 

189,000 
188,000 
187,200 

.49 

.50 

.51 

4*'" 

188.200 

.52 

9 

185,500 

.53 

9 

188.100 

.54 

• 

!88.000 

.55 

9 

1H7.800 

.56 

8 

189.  lOO 

..'>7 

10 

187,800 

.58 

9 

100,400 

.59 

10 

180  200 

.00 

189.  TOO 

.61 

9'"" 

190,300 

.62 

8 

1M).800 

.63 

9 

190.600 

.61 

10 

190,200 

.65 

10 

100,900 

.66 

10 

191. 200 

.67 

8 

190. 400 

.68 

9 

191,400 

.69 

10 

190,600 

.70 

9 

101.600 

.71 

0 

180,800 

.72 

9 

1*4. 000 

.73 

8 

Sodden  Blip 

188,000 

.74 

10 

184,000 

.75 

8 

Do. 

100.400 

.76 

9 

Do. 

183.000 

.77 

8 

Do. 

188,000 

.78 

10 

DOl 

189.000 

.79 

11 

Do. 

180.000 

.80 

8 

Do. 

.187,000 

.81 

11 

Do. 

180,000 

.82 

8 

Do. 

188.000 

.83 

9 

188,500 

.84 

11 

188,000 

.85 

6 

188,900 

.86 

13 

• 

188.000 

.87 

6 

189,000 

.88 

12 

180,000 

.89 

9 

Do. 

178,000 

.90 

5 

Do. 

179,000 

.91 

15 

Do. 

.92 

6 

"iii.6oo'* 

.93 

11 
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FRICTIONAL  RESISTANCE  BETWEEN  TUBE  AND  4"  ifOOP-Continued. 

DETAILS— Continued. 


Applied 
loada. 

Total 
moTe- 
meni. 

Time. 

Bemarks. 

Pvund*. 

/ndket. 

.94 

.95 

.96 

.96 
1.00 

11 
5 

14 
10 

Sodden  slip. 

Teat  disoontinaed.    Time,  12.11  p.  m. 

176.000 
189,800 
182,900 
173,900 

Friction  surfaces  slightly  rusty,  occurring  after  exposure  to  the  air. 
A  few  drops  of  water  observed  at  the  joint  of  the  hoop  and  tube  after 
the  discontinuance  of  the  test. 

Test  resumed  after  a  rest  of  26  hoars  35  minutes  under  zero  load. 


^.SJT 

Total 
move- 
ment. 

Time. 

Bemarko. 

i     Founda. 

Inehet. 

geeamdt 

1       100.000 

1.00 

^ 

lK*i,900 

1.0060 

190.000 

1.0086 

Load  and  reading  after  slip. 

'       108.800 

M5.000 

"i-o-iii"* 

t       221,000 

Contlnnea  Hie  moveiiMiiL. 

171.000 

Tosii* 

.y.y.y.'.v. 

183,000 

1       186,000 

i.io"  ' 

^i^VU lilU WW  l*UO  IUWYVMIIVIIIm 

•irt)2,00O 

1. 1375 

178,000 

1.145 

*'49*"' 

208. 000 

1.J7 

3ft 

1       1}«,000 

1.1865 

34 

183,000 

1.10 

25 

'       189.000 

1.205 

13 

182.  OUO 

1.218 

26 

179,000 

1.220 

18 

193,000 

1.238 

JO 

175,000 

1.24 

18 

1M»,UOO 

1.255 

14 

17A.0OO 

1.267 

24 

179,0(pO 

1.27 

13 

182,000 

1.2816 

11 

174,800 

1.203 

21 

178,000 

1.307 

20 

172, 000 

1.31 

12 

17X800 

L310 

7 

170,000 

1.332 

18 

172,000 

1.344 

10 

174,800 

1.357 

18 

16CO0O 

1.36 

11 

171.000 

1.369 

7 

17J.80O 

1.382 

20 

109.800 

1.303 

17 

173,000 

1.407 

10 

104,000 

1.41 

11 

174.000 

1.425 

13 

103.000 

1.433 

18 

160.  OOU 

1.444 

12 

174.000 

1. 460.1 

24 

163.000 

1.47 

18 

1       168.  SOO 

1.461 

11 

1       170, 000 

1.477 

23 

16R,000 

1.403 

23 

162,000 

1.503 

15 

103.500 

1.5135 

14 

163.000 

1.  525 

13 

104.500 

1.5375 

20 

ISflLOOO 

1.54 

9 

101,000 

1.549 

7 

163,000 

1.561 

14 

161.000 

1.573 

16 

161,500 

1.585 

16 

150,500 

1.5056 

15 

161,000 

1.6080 

16 

158.000 

1.610 

17 

1       150,800 

1 

1.6315 

" 
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FBICTIONAL  BESISTANCE  BETWEEN  TUBE  AND  A"  HOOP-Coutinued. 

DETAILS— Continued. 


Applied 
loads. 

Total 
move- 
ment. 

Time. 

Bemarka. 

rounds. 

Inches. 

8eeond$. 

161, 500 

1.649 

22 

100,500 

1.6645 

20 

148,000 

1.672 

10 

150.500 

1.680 

21 

158,500 

1.7045 

10 

140.000 

1.7115 

31 

143,000 

1.7190 

7 

141,000 

L728 

10 

148,000 

1.736 

9 

153.000 

L747 

23 

144,000 

L753 

18 

151,000 

1.762 

22 

149.500 

1.77 

23 

159. 50O 

1.785 

34 

130. 000 

1.79 

17 

149.000 

1.799 

23 

148,000 

1.808 

20 

143,000 

1.8145 

18 

148.000 

1.823 

23 

148.000 

1.832 

21 

154,000 

L846 

33 

130,000 

1.8515 

17 

145,000 

1.86 

20 

144.000 

1.868 

20 

142.000 

L875 

19 

143, 000 

L883 

20 

152,000 

1.8975 

30 

" 

134.000 

1.9020 

17 

143.500 

1.91 

20 

153.000 

1.925 

29 

123,000 

1.098 

116,000 
139,500 

ReaUid  15  minntea. 

Sadden  alip. 

Maximum  reaiataace  after  15  minKtea'  reft 

145.000 
128.000 
123,000 

"ii2 

2.22 

.......... 

Number 

of  throbs 

between 

114,000 

2.30 

46 

readings. 

12 

110,000 

2.42 

89 

14 

105,000 

2.50 

44 

15 

99,400 

2.62 

50 

16 

03,800 

2.72 

49 

16 

88,000 

2.82 

45 

17 

83,500 

2.92 

45 

18 

78.500 

3.02 

44 

18 

74.300 

3.12 

48 

10 

69,200 

3.22 

40 

18 

64,600 

3.42 

87 

34 

50,000 

3.52 

46 

14 

54,500 

3.62 

44 

13 

51,500 

3.72 

43 

15 

51,800 

3.82 

42 

11 

46,000 

3.92 

« 

12 

After  a  movement  of  the  hoop  of  I'MO  there  was  a  snecession  of  sud- 
den slips,  continuing  through  the  remainder  of  the  test. 

Prictional  surface  of  the  tube  well  polished  in  a  higher  degree  than 
the  surface  of  the  tube  with  the  3"  hoop.  The  remaining  tool-marks 
also  were  deeper. 

No  material  change  produced  on  the  corresponding  surface  of  the  hoop. 

BEMNANT  OF  WHITWOBTH  STEEL  JACKET  CYLINDER. 

Specimens  taken  from  a  section  of  the  jacket  which  was  shrunk  upon 
a  wrought-iron  tube,  and  removed  from  shrinkage  by  the  application 
of  high  furnace  heat. 

[See  report  of  Cliief  of  Ordnance,  U.  S.  A.rmy,  1831,  Appendix  31  tor  details  or  sliriolcttrrc.  \ 
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No.  1171. 
Marks,  HEX. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


AppU 
Total. 

ed  loads. 

Pounds. 

1         1.000 

6,000 

1        10. 000 

j        15,000 

1        20,000 

1        25,000 

30.000 

35,000 

1        40,000 

i        45.000 

46.000 

I        47.000 

1        48.000 

1        49,000 

1        50, 000 

51.000 

52.000 

,        53,000 

'        54.000 

1        55.000 

51%  000 

57,000 

1        58,000 

1        50,000 

1        60,000 

,        62.000 

1        64,000 

66.000 

1        68.000 

70.000 

1        72.000 

!        74,000 

76,000 

78.000 

1        80.000 

82,000 

84,000 

80.000 

88,000 

90.000 

92,000 

'        94.000 

,        96.000 

I        98.000 

1       100.000 

,       102,000 

1      103.960 

Elongation 
per  inch. 

0. 

.000067 
.000233 
.000400 
.000567 
.000733 
.000900 
.001067 
.001233 
.001400 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.002433 
.004833 
.006067 
.006567 
.007100 
.008133 
.009733 
.011233 
.012667 
.014367 
.015967 
. 017700 
.019433 
.021433 
.023600 
.025733 
.028667 
.030900 
.034000 
.037433 
.040767 
.045167 
.051333 
.058000 
.066667 
.0867 
.1200 

Snccessive 
eloniration 
per  inch. 

Inch. 
0. 

.000067 
.000106 
.000167 
.000167 
.000106 
.000167 
.000167 
.000166 
.000167 
.0 

.000033 
.(M)0034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000700 
.002400 
.001234 
.000500 
.000533 
.001033 
.001000 
.001500 
.001434 
.001700 
.001600 
.001733 
.001733 
.002000 
.002167 
.002133 

.002233 
.003100 
.003433 
.003334 
.004400 
.006166 
.006667 
.008667 
.020033 
.0333 

Permanent 
set. 

SaeiseuiTe 

permanent 

net 

Bemarks. 

Pounds. 
250 
1.250 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Inch, 
0. 

Initialload. 
XlMtlo  limit. 

Tenaile  strength. 

2,500 

3,750 

5,000 
6,250 

7,500 

8,750 

10,000 

31,250 

11,500 

11,750 

12,000 

12, 250 

12,500 

0. 

12,750 

13.000 

13,250 

13,500 

1.1, 750 
14.U0O 

.000033 

.000033 

14.  250 

14.500 

14.750 

15.000 
15.500 

.004000 

.004867 

16,000 

10,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,  500 
20,000 
20.500 
21.000 

21.  :«oo 

22,000 
22.500 
23.000 
23,500 
24.000 
24,500 
2.-..  000 

2.-..  500 

2.-.,  990 

General  summary. 

ToQsile  strength  per  sqaarelncli  of  original  section pounds..        103,060 

RLasticlimit  per  sqnare  inch  of  original  section do...         55,000 

F1ongati<«n  per  inch  after  mptare  inch..      0.1967 

Kloiigation  per  inch  under  siraSn  at  elastic  limit do...        .001733 

KrdiictioD  in  diamt>t«r  at  point  of  nipturo do...        .134 

Keduction  in  area  after  rupture,  per  centum  of  original  section 41.9 

Poaition  of  rupture l".OOftomneck 

Character  of  broken  surface '. silky 

Elongation  of  inch  sections ".30*,  ".19,  ".10 
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No.  1172. 
Marks,  I  E  X. 
Diameter,  ''.564. 
Sectional  area,  .25  sqaare  inch. 


Applied  loads. 

Elongation 
per  inch. 

Snccessire 
elongation 
per  Inch. 

Permanent 
set. 

Sacoesaive 

set. 

Total. 

Per  equare 
inob. 

Remarka. 

2'ounds, 
260 
1,250 
2,500 
3,750 
5.000 
6,250 
7.600 
8,750 
10,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13.750 
14,000 
14.250 
14,500 
14, 750 
15,000 
15.500 
16.000 
10.500 
17,000 
17,500 
18.000 
18.500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,600 
22,000 
22,500 
22,610 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
40,000 
47,000 
48,000 
49.000 
60,000 
51,000 
62,000 
63.000 
64,000 
55,000 
56,000 
67.000 
68.000 
59,000 
60,000 
02,000 
04,000 
68.000 
68,000 
70,000 
72,000 
74.000 
76,000 
78.000 
80,000 
82,000 
84,000 
83.000 
88.000 
90,000 
90,040 

Inch. 
0. 

.000133 
.000267 
.000400 
.000567 
.000733 
.000900 
.001033 
.001167 
.001307 
.001400 
.001433 
.001500 
.001767 
.005167 
.008333 
.000367 
.009700 
.010400 
.011433 
.  012400 
.012833 
.013767 
.016267 
.016167 
.017767 
.020700 
.023000 
.025667 
.028667 
.031333 
.034333 
.038333 
.042700 
.047667 
.055000 
.  063167 
.076000 
.0967 
.1333 
.1533 

Inch. 
0. 

.000133 
.000134 
.000133 
.000167 
.000166 
.000167 
.000133 
.000134 
.000200 
.000033 
.000033 
.000067 
.000267 
.003400 
.003166 
.001034 
.000333 
.000700 
.001033 
.000907 
.000433 
.000934 
.001500 
.000900 
.001600 
.002933 
.002300 
.002667 
.003006 
.002666 
.003006 
.004006 
.004867 
.004967 
.007333 
.008167 
.012833 
.0207 
.0306 
.0200 

Inch, 
G. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
O.' 

.000033 

Inch. 
0. 

Initial  load. 

I 

1 

1 

' 

•  000033 

1 
Xlastio  limit 

Tenaile  strength. 

.003707 

.003734 

.009367 

.006000 

.013767 

.004400 

General  summary. 

Tensile  strength  per  sqnar«  *nch  or  origins!  section pounds..         90,040 

Elastic  limit  per  sqoaro  }ucb  of  originaTaeotion ^. do...         48,000 

Elongation  per  inch  after  rapture inch.,      a  2400 

Elongation  per  inch  under  strain  at  elasticlimit do...        .0016 

Uediiction  in  diameter  at  point  of  rapture do..^        .  154 

Beduotion  in  area  after  rupture,  per  centum  of  odginal  section 47.2 

Position  of  rupture ".1  from  middle  of  stem 

Character  of  broken  surfaoe silky 

Elongation  of  inob  seotiona ".14,  ".40*,  ".18 
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No.  1173. 
Marks,  J  E  X. 
Diameter,  '^564. 
Sectional  area,  .25  square  incli. 


1       AppUed  loftds. 

ElongAtloD 
per  Inch. 

SacceMiTe 
elonicatioD 
per  inch. 

Permanent 
set. 

SaeoenlTe 

permanent 

Bet 

RemarkA. 

ToUl. 

rounds. 

250 

;       1.250 

,       2.500 

3,750 

1       5.000 

6,250 

7,600 

i,750 

10.000 

11.250 

11,500 

Per  sqnaie 
iDch. 

Pounds. 
1.000 
5,000. 
10.000 
15.000 
20,000 
25,000 
30.000 
35.000 
40,000- 
45.000 
40  OflO 

Inch. 
0. 

.000200 
.000367 
.000500 
.000700 
.000867 
.001033 
.001200 
.001367 
.001500 
.001500 
.001533 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.001833 
.001867 
.001933 
C   .002000 
{   .002200 
.002533 
006233 
.'007333 
.008788 
.010067 
.  012333 
.  013733 
.015267 
.017067 
.018733 
.020433 
.022500 
.024787 
.  027100 
.029700 
.032467 
.036100 
.030667 
.045500 
.050667 
.056000 
.064000 
.080000 
.1000 
.1267 

IfUSh. 

0. 

.000200 
.000167 
.000133 
.C00200 
.000167 
.000166 
.000167 
.000167 
.000133 

0. 

.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.000200 
.000333 
.003700 
.001100 
.091400 
.001334 
.002266 
.001400 
.001534 
.001800 
.001666 
.001700 
.002067 
.  002267 
.002338 
.002600 
.002767 
.003633 
.003567 
.005833 
.005167 
.005333 
.008000 
.016000 
.0200 
.0267 

Inch. 
0. 

.000033 
.000033 
.000033 
.000033 
.000038 
.000033 
.000033 
.000067 
.000067 

Inch. 
0. 

.000033 
0. 
0. 
0. 
0. 
0. 
0. 

.000034 
0. 

Initial  load. 
ElasUo  limit 

TensUe  strength. 

11.750    I        47.000 
lAOOO    1        48,000 
12.230    1        40.000 
12.500    1        60.000 
12,750    ,        51,000 
13,000    <        52.000 

.000100 

.ooooss 

13,2M> 
13.5MI 
13.750 
14.000 
14,280 

14,500 

14.750 
15.0t0 
15,500 
14.000 
16,500 
17.000 
17.500 
18.000 

ia5oo 

It,  000 
19,500 
20.000 
20.500 

53.000 
54,000 
55.000 
56,000 
57,000 

58,000 

59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78.000 
80,000 
82,000 
84,000 
86,000 
88.000 
90.000 
92.000 
94.000 
96,000 
98,000 
100.000 
102.000 
104,000 
104,200 

.oooioo 

0. 

.004100 

.004000 

'    21.000 

21.600 

22,000 
22,500 
23.000 
23.500 
21,000 
24,500 
25,000 
25.600 
26.000 
26,050 

General  enmmary. 

Tensile  strenisth  per  square  inch  of  original  section..... ponnds..      104,200 

Biastic  limit  per  aqaare  inch  of  orlginaTseotion do...        57,000 

Klongation  per  incli  after  ToptQre • inch..      0.1733 

Uongatimi  per  inch  nnder  strain  at  elastic  limit do...        .001933 

Radnciion  in  diameter  at  point  of  mptnre do...        .074  * 

Reduction  in  area  after  rupture,  per  centum  of  originid  section 24.6 

Posilaoa  of  rupture finch  from  middle  of  stem 

Character  of  broken  surfkce granular,  radiating  from  a  dull  spot  at  the  circumference 

Kloogation  of  inch  sections ".16,  ".20*,  ".16 
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TESTS   OF   IRON,    STEEL, 


AND    OTHER   MATEBIAL8. 
No.    572. 


Marks,  K  E  X. 

Length,  5".00. 

Diameter,  ".798. 

Sectional  area,  .50  square  inch. 


Applied  loads. 


Total. 

PerAoaaro 
inch. 

Pfiundg. 

Poufidg. 

500 

1,000 

2,600 

5.0C0 

5.000 

10,000 

7,500 

15,000 

10,000 

20,000 

12,  .-KO 

26.000 

15.0d0 

30,000 

17.500 

33,000 

20.  COO 

40,000 

22,500 

45,000 

16. 000 

50,000 

25.  SCO 

51,000 

20.  UUO 

52,000 

•J6.500 

53,000 

157, 000 

54,000 

•J7,  500 

65.000 

■J8,  000 

56.000 

'J8,  500 

57,000 

29,000 

58.000 

2fl.  500 

59,000 

30.000 

60,000 

:t0.500 

61.000 

:n,ooo 

62,000 

31.500 

63,000 

32,000 

64,000 

32,500 

05,000 

51,060 

102, 100 

Compres- 
sion per 
inch. 

Inch. 
0. 
.000150 
.000300 
.000100 
.000550 
.000700 
.000850 
.001000 
.001150 
.001300 
.001500 
.001500 
.001550 
.  001550 
.OOICOO 
.001050 
.001700 
.001700 
.001750 
.001750 
.001800 
.001850 
.001750 
.001900 
.002000 
.003000 

Successive 
compres- 
sion per 
inch. 

Inch, 

0. 
.000150 
.000150 
.000100 
.000150 
.000150 
.000130 
.000150 
.000150 
.000150 
.000200 

0. 
.000050 

0. 
.000050 
.000050 
.000050 

0. 
.000050 

0. 
.000050 
.000J50 
.000100 
.000150 
.000100 
.001000 

Permanent 
set 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000050 

Sacoewiye 
set. 

Bemarka. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit 
Ultimate  strength. 

'".'oiooib" 

.000050 

0. 

.000060 

0. 

.001000 

.0001»0 

General  eummatTf, 

Elastic  limit  per  sqnare  inch  of  original  section pounds..        61.000 

Com prt'ssion  per  inch  ander  stress  at  elastic  limit inch..    0.001830 

Ultimate  strength  per  sqnare  inch  of  original  section poands..      102,  ico 

Manner  of  failure triple  flexure 


TESTS    OF   IBON,    STEEL,    AND    OTHEB  MATERIALS. 
No,  673. 
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Marks,  LEX. 

Length,  5".00. 

Diameter,  ".798. 

Sectional  area,  .50  sqaare  inch. 


Applied  loads. 

Compres* 
sion  per 
I'er  eqnare        incii. 


ToUL 


inch. 


2,500 

a.  DM 
i.5W 

la.ijM 
12,  a» 

la,UOO 

2l5iJO 

Vi,m 

^.500 
27.000 

n,m 
ts.5ao 
^m 

23,560 

30,500 
31.069 
31,500 

xto» 

32,511 


Pounds. 
1,000 
5,000 
10.000 
15.000 
20,000 
2.%  000 
30.000 
35.000 
40.(;00 
4.1.000 
IiO.OOO 
51,000 
52,000 
53.000 
54.000 
55.000 
56.000 
57.000 
58.000 
59.000 
60.000 
61,000 
62.000 
63.000 

et.ooo 

65,000 
80.200 


SDOoeaaiye 
comprev- 
sion  per 

IDCh. 


Inch. 

0. 

.000150 
.00030U 
.090450 
.000600 
.000750 
.000900 
.001050 
.001200 
.001350 
.001500 
.001500  ^ 
.001550 
.001600 
.001650 
.001700  I 
.(IO180O 
.001850 
.002000 
.002050 
.001800 
.005350 
.005750 
.006160 
.007100 
.008000 


Inch. 

0. 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 

0. 
.000050 
.000050 
.000050 
.000050 
.000100 
.000050 
.000150 


250 
.003550 
.000400 
.OOOiOO 

.ooodso 

.000900 


Pormaaent 

set 


Jneh. 


.000050 


.005750 


Saooeasive 

permanent 

aet. 


Inch, 


.000050 


-.000050 


.004750 


BfmarkA. 


Initialload. 


XlasUo  limit. 


Ultimate  Btrength. 


General  aummary, 

ElisUe limit  per  square  inch  of  original  section pounds..       57,000 

<'««vnmiii  per  inch  under  atieas  at  elastic  limit.. inch..    0.001850 

I'lUaateitrength  per  aqnare  Inch  of  original  section pounds..       80,200 

MttBeraffaUoPB ^ triple  flexnre 


1196   TESTS  OF  IRON,  STEEL, 

No. 
Marks,  K  E  X. 
Length,  5".00. 
Diameter,  ".798. 
Sectional  area,  .50  square  inch. 


AND    OTHER   MATERIALS. 
572. 


Applied  load  A. 

--- 

--    ■ 

Compres- 

Aioti  per 

inch. 

Total. 

Per  souaro 
inch. 

P<nindM. 

PoutidM. 

Inch. 

500 

1,000 

0. 

2,500 

5,0C0 

.000150 

5.000 

10,000 

.000300 

7,500 

15,000 

.OOOiOO 

10, 000 

20,000 

.000550 

12.r.l'0 

25,000 

.000700 

15.000 

30,000 

.000850 

17.500 

:i5, 000 

.001000 

20,  COO 

40,000 

.  001150 

22, 500 

45,  OOO 

.001300 

•JS.  000 

50,000 

.001500 

25.  5(:0 

51,000 

.001500 

20.  UUO 

52, 000 

.001550 

•J6. 500 

53,000 

. 001550 

:i7, 000 

54,000 

.OOIGOO 

U7,  500 

65.000 

.001050 

28.  000 

50,000 

.001700 

28,500 

57,  OOO 

.0017CO 

;        29.000 

58.000 

.  001760 

211,  500 

59,000 

.001750 

30.000 

60,000 

.001800 

no,  500 

61,000 

.001860 

ai,  000 

62,000 

.001750 

31.500 

63,000 

.001900 

32,000 

64,000 

.002000 

32,500 

05,000 

.003000 

51,060 

102.100 

Saccesflivo 
compres- 
sion per 
inch. 


Inch. 

0. 

.000150 
.000150 
.000100 
.000150 
.000150 
.000150 
.000150 
.000156 
.  OOOl.'iO 
.000200 

0. 
.000050 

0. 

.000050 
.000050 
.000050 

0. 
.000050 

0. 
.000050 
.000J50 
.000100 
.000150 
.000100 
.001000 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

.000060 


.000050 


.000060 


.001000 


Saecenive 

permanent 

set. 


Inch. 


.000060 


Bemarka. 


InitUlloftd. 


Elastic  limit 


Ultimate  strength. 


General  Bumnmry, 

Elastic  limit  per  sqnare  inch  of  original  section ponnds..       61.000 

Com presaion  per  inch  under  stress  at  elastic  limit inch..    0.0018J0 

Ultimnte  strength  per  square  inch  of  original  seotion pounds..      102.100 

Manner  of  failure triple  flexare 


TESTS   OF   IBON,    STEEL,    AND   OTHER  MATERIALS. 

No.  573. 

Marks,  L  £  X. 

Length,  5".00. 

Diameter,  ".798. 

Sectiouai  area,  .50  square  inch. 
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!    Total. 


Applied  loads. 

I  Compros' 

j  I    sion  per 

I  Per  square ;       inch, 
incn. 


8aoo60aive 

permanent 

set. 


Pvundt. 

50U 

2.500 

5.000 

lO.UOO 
12.500 
1S.U0O 
17.500 
!»0,000 
2J.5U0 
2.%  000 
25,500 
26,0CO 
2ri,500 
27.000 
27.500 
2K,000 
^500 
29,000 
29,500 
30,000 
30.500 
31,000 
31.500 
32.000 
32,500 
41.600 


I 


Pounds. 
1. 000 
5,000 
10.000 
15,000 
20,000 
25, 000 
30.000 
33,000 
40.000 
45,000 
50.000 
51,000 
52.000 
53,000 
51000 
.'i5.000 
.'Mt.OOO 
57,000 
58,000 
50,000 
60.000 
61.000 
62,000 
63.000 
64.000 
65,000 
80.200 


Bfinarka. 


Initial  load. 


:Elastio  limit 


Ultimate  strength. 


General  aummary. 

Kliistic  Itinit  per  sqoare  inch  of  original  aection poands..       57.000 

('ompresaion  per  inch  under  atoesa  at  elaatio  limit*. inch..    0.001850 

Ultimate  strength  per  aqoare  inch  of  original  section ponnda..       80.200 

Manoerof  IkUare .....' triple  flexure 


1198        TKSTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  574. 

Marks,  N  E  X. 

Length,  3"M. 

Diameter,  ''.798. 

Sectional  area,  .*50  square  inch. 


AppUod  loads. 

Comprea- 

aion  per 

inch. 

SaocesaiTe 

comprea- 

aioD  per 

inch. 

Permanent 
set 

Sacceaaive 

permanent 

set. 

Bemarka. 

Total. 

Per  sanare 
iuco. 

Pounds. 

500 

2.500 

6,000 

7.500 

10,000 

12,500 

15,000 

17,500 

20,000 

22.500 

25.000 

26.500 

28,000 

26,500 

27,000 

27,500 

28,000 
28,600 
29,000 
29,600 
30.000 
60.800 

Pounds, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,0CO 
35.000 
40,000 
45,000 
60.000 
61,000 
52.000 
53,000 
54,000 

55,OOOJ 

56,000 
67,000 
68,000 
69,000 
60,000 
101,800 

Inch. 
0. 

.000150 
.000300 
.000450 
.000800 
.000750 
.000900 
.001050 
.001200 
.001400 
.001800 
.001650 
.  001700 
.001750 
.001850 
.002000 
.008000 
.009200 
.009800 
.009050 
.010100 
.010800 

Inch. 
0. 

.000150 
.00&150 
.000150 
.000150 
.  000150 
.000150 
.000150 
.000150 
.000200 
.000200 
.000050 
.000050 
.000050 
.000100 
.000150) 
.008000  5 
.001200 
.000400 
.000350 
.000450 
.000400 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.000050 
.000050 
.000100 

Inch. 
0. 

Initial  load. 

ElasUclimit 
Ultimate  atrength. 

"'.ooooso'" 

0. 
.000050 

.008050 

.005950 

.008700 

.002050 

General  8ummary, 

Elastic  limit  per  square  inch  of  original  section pounds..        53,000 

Compression  per  inch  under  stress  at  elastic  limit inch..    0.001750 

Ultimate  strength  per  square  inch  of  original  section pounds..     •101,600 

Uaunerof  failoze triple  flexure 


TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 
No.  575. 


1199 


Marks,  P  E  X. 

Length,  3''.94. 

Diameter,  ''.798. 

Sectional  area,  .50  sqaare  inch. 


Applied  loads. 

Ck»iiipreii- 

SaooMsive 
compres- 
sion per 
inch. 

Pormanont 
set. 

Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Soccessive 

permanent 

set. 

Remarks. 

1            1 

-ss.r 

1  Pound*. 
,          500 
**  500 

Pounds. 

1,000 

5,000 

10.000 

15,000 

20  000 

Inch. 
0. 
000150 

Inch. 
0. 
nnoi.m 

Inch. 
0. 

Initial  load. 

Elasticlimit. 
Ultimate  strongth. 

1       5,000 

I       7,500 

1     10,000 

12.600 

15,000 

1     17.500 

20,000 

.'000300    1      .066156 
.000450           .000150 

25;ooo  1    .'566750  1    !666i56 

30,000    1      .000900    1      .000150 
35,000    1      .001050    ,      .000150 
40  000     '       .1101200     !       .000150 

45,000 
50.000 

.001350 
.001500 

001500 

.000150 
.000150 

0. 
.000050 

0. 

.000050 
.004200 
.001000 
.000800 
.000900 
.000750 
.001050 
.001000 

25.000 

25,500    1        51  000 

28.000 
26,500 

52,000    1      .001550 
53.000    1      .001550 

1^00051      .001600 
D«,  WW  j  1       no«wno 

;     27,000 

1     27,500 
28;000 
1    28.500 
29.000 
1     29,500 
,     30.000 
1     50,800 

55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
101,600 

.006800 
.007600 
.008500 
.00b250 
.010300 
.011300 

.004800 

.004800 

.008850 

.004160 

•"* 

General  summary. 

Elastic  limit  per  square  inch  of  original  section .pounds..       54,000 

Compression  per  inch  under  stress  at  elastio  limit inch..    0.001600 

Ultimate  strength  per  square  inch  of  original  seotioii pounds..      101,600 

MaoDer  of  fiiilare triple  flexure 


1200        TK8TS   OF    IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  1671. 
Marks,  U  B  X, 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 


Applied  loads. 


Total. 


Pounds. 
250 
1.250 
2,500 
8,750 
5,000 
6.250 
7,500 
8,750 
10.000 
11,250 
11,500 
11,750 
12,000 
12,250 
12.500 
12,750 
13.000 
13,250 
13,500 
13.750 
U,000 
14,250 
14,500 
14,750 
15,000 
15. 500 
16.000 
16,500 
17,000 
17,500 
18,000 
16,500 
19..  000 
10,500 
20,000 
20, 500 
21,000 
21, 500 
22, 000 
22, 500 
23.000 
23,500 
24,000 
24.500 
25,000 
25, 030 


Per  sqaaro 
inch. 


Pofindt. 
1,000 
5.000 
10,000 
15,000 
20, 000 
25.000 
30.000 
35.000 
40.000 
45.000 
46,000 
47. 000 
48,000 
49,000 
50,000 
61,000 
62,000 
53,000 
54,000 
55. 000 
56.000 
57,000 
58,000 
50,000 
60,000 
62,000 
04,000 
66,000 
68,000 
70,000 
72,000 
74,000 
70, 000 
78,000 
80.000 
82,000 
81,000 
86, 000 
88,000 
90,000 
92.000 
94,000 
96.000 
98,000 
100.000 
100,120 


Elonieatioii 
per  inch. 


Inch. 
0. 

.000133 
.000267 
.000433 
.000633 
.000767 
.000900 
.001033 
.001200 
.001333 
.001367 
.001400 
.001467 
>001S00 
.001533 
.001567 
.001633 
.001667 
.  001700 
.  001733 
.001767 
.001833 
.003500 
.004667 
. 005767 
.007333 
.009167 
.  011000 
.  012733 
.014567 
.  016509 
.018500 
. 020567 
. 022733 
.  025333 
.  028033 
.031500 
. 034167 
.  037567 
. 041667 
.046500 
.052833 
.0600 
.0700 
.1033 
.1267 


Sacceaaive 
eloncation 
por  inch. 


ItiCh, 

0. 

.000133 
.000134 
.000166 
.000200 
.OOOlSi 
.000133 
.000133 
.000167 
.000133 
.000034 
.000033 
.0)0067 
.000033 
.000033 
.000034 
.000066 
.000034 
. 000033 
.000033 
.000034 
.000066 
.001667 
.001167 
.001100 
.001560 
.001834 
.001833 
.001733 
.001834 
.001933 
.002000 
.002067 
.002166 
.002600 
. 002700 
.003467 
.002667 
.003400 
.004100 
.004833 
.006333 
.007167 
.0100 
.0333 
.0234 


Permanent 
set. 


Inch, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.003507 


Sncoeaaive 

permanent 

aet. 


Inch. 


.003567 


Bamarlfa. 


Initial  load. 


Blaatio  limit. 


Tensile  strength. 


*     Ge^feral  Bummary, 

Tensile  strength  per  square  inch  of  original  section pounds..        100,120 

Elastic  limit  per  saaare  inch  of  original  section do...  57,000 

Elongation  per  inch  after  rupture '. inch..      0.2100 

Elongation  per  inch  under  strain  at  elastic  limit do...        .001833 

lieduction  in  diameter  at  point  of  rupture do...        .144 

Kednctioninareaafterrupturo,  per  centum  of  original  section 44.6 

Position  of  rupture ".OSfromneok 

Character  of  broken  surface graaulAratoiroomfereiioo;  dull  silky  center 

Elongation  of  inch  sections : « ".30*.  M8,  ".15 


TESTS   OF   IRON,    STEEL,    AND   OTHEE   MATERIALS. 
No.  1C73. 


1201 


Marks,  HEX, 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 


per  uich. 

TotoL 

Per  aqnare 
inck. 

Poumdt. 

P<mnd9. 

JfMA. 

250 

1.000 

0. 

1«2M 

6.000 

.000100 

2.000 

10,000 

.000267 

3.760 

15,000 

.000438 

6.000 

20.000 

0.2&0 

25,000 

.000767 

7,600 

30.000 

.000038 

8,750 

35^000 

.001100 

10.000 

40.000 

.001267 

11.250 

45.000 

.001367 

12.500 

60.000 

.001533 

13.780 

61,000 

.001567 

13.000 

52,000 

.001600 

13.250 

63,000 

.001633 

13.500 

64.000 

.001733 

13,750 

65,000[ 

.001900 
.013387 

14,000 

56,000 

.014200 

14.250 

67.000 

.014667 

14,500 

58.000 

.015633 

14,750 

50.000 

.016200 

15.000 

00,000 

.017233 

15.600 

62,000 

.018738 

10.000 

OA,000 

.030867 

lfi.600 

66,000 

.028338 

17.000 

68.000 

.026667 

17.500 

70,000 

.028200 

IK,  000 

72.000 

.031000 

18.500 

74,000 

.034033 

19,000 

78,000 

.037767 

19.500 

78.000 

.041500 

20,000 

80,000 

.045667 

20,500 

82,000 

.0500 

21,000 

84.000 

.0567 

21.500 

88.000 

.0667 

22.000 

88,000 

.0767 

22.500 

90,000 

.0000 

23,000 

92,000 

.1200 

23.200 

93.010 

.1633 

SucooMive 

eloDgaiton 

per  inch. 


Inch, 
0. 

.000100 
.000167 
.000166 
.000167 
.000167 
.000160 
.000167 
.000167 
.000100 
.000160 
.000034 


.000038 

.000100 

.000197 

.011467 

.000883 

.000367 

.001060 

.000567 

.001033 

.001500 

.002134 

.002460 

.002334 

.002533 

.002800 

.003033 

.003734 

.003733 

.004167 

.004333 

.0067 

.0100 

.0100 

.0133 

.0300 

.0433 


Permanent 
set. 


Inch. 


.011233 


.  014700 


SaooeMive 

permanent 

■et. 


Inch, 


.011233 


.003467 


fiemarks. 


Initial 


Elaatio  limit 


Tenailc  strength. 


General  eummary. 

Tensile  strength  per  square  inch  of  orisinal  section pounds..         93,040 

Elastic  limit  per  square  inch  of  oiiginsl  section do...         63.000 

BloDgation  per  inon  after  mptare , inch..      0.2233 

Kiongation  per  inch  under  strain  at  elastic  limit do...       .001633 

Redaction  in  diameter  at  point  of  roptnre * do...       .124 

BadncUoD  in  area  alter  rapture,  per  oentnm  of  original  section 89.2 

Position  of  raptore ".88  from  neck 

Character  of  hfokcB  sorfisce silky 

EUmgation  of  inch  sections ••••• ".84*, 'M7,  ".16 

H.  Ex.  31 76 


1202        TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 


Marks,  J  E  Xi 

Diameter,  ^^564. 

Sectional  area,  .26  square  inch 


No.  1672. 


Applied  loads. 


Tot4U. 


PwndM. 
250 
1.S&0 
2,600 
3,750 
6,000 
0,250 
7,600 
8,750 
10,000 
11,250 
11,600 
11,760 
12,000 
12,250 
12,600 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14.250 
14,600 
14,750 
15,000 
15,250 
15,500 
16,750 
10,000 
10,250 
10,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,600 
20,000 
20,500 
21,000 
21,500 
22,000 
22,600 
23,000 
23,500 
24,000 
24,600 
25,000 
25,600 
28,000 
20,040 


ror  MUftre 
inch. 


Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
45^000 
48,000 
47,000 
48.000 
40,000 
60,000 
51,000 
52,000 
63,000 
64.000 
66,000 
60,000 
67,000 
68.000 
58,000 
00,000 
01,000 
03,000 
03,000 
04,000 
85,000 
86,000 
88,000 
70,000 
72,000 
74.000 
78,000 
78,000 
80,000 
82,000 
84,000 
80,000 
88.000 
90,000 
93,000 
04,000 
98,000 
08,000 
100,000 
102.000 
104,000 
104,100 


Elonieation 
perlnob. 


IfUSh. 

0. 

.000100 
.000233 
.000338 
.000638 
.000887 
.000638 
.001000 
.001107 
.001300 
.001833 
.001387 
.001400 
.001433 
.001500 
.001633 
.001600 
.001833 
.001867 
.001687 
.001700 
.001783 
.001767 
.001800 
.001933 
.002100 
.004007 
.004833 
.006867 
.007838 
.007900 
.009533 
.011700 
.014033 
.016133 
.016767 
.019433 
.020100 
.023333 
.025400 
.027667 
.030700 
.033433 
.037100 
.041000 
.0488 
.0500 
.0567 
.0700 
.0967 
.1283 


SaflceMire 
elongatioii 
perlnoh. 


Inch. 
0. 

.000100 
.000133 
.000100 
.000200 
.000134 
.000168 
.000167 
.000167 
.000133 
.000033 
.000034 
.000083 
.000038 


.000033 
.000067 
.000033 
.000034 
0. 
.000033 
.000033 
.000034 
.000033 
.000133 
.000467 
.001667 
.000766 
.002034 
.000466 
.000567 
.001633 
.002167 


.001100 
.001034 
.002666 


.002067 
.002267 
.003033 
.002788 
.003667 


.0033 
.0067 
.0067 
.0133 
.0267 


Permanent 


Inch. 


Sacoeaaivo 

pennanenC 

set 


Inch. 


.000067 


Remarke. 


Initial  load. 


limit. 


Tenaile  atrangth. 


General  summary. 

Tensile  strength  per  aqnare  inch  of  oiiginalaeotion pounds..       104,160 

Elasticlimit  per  square  inch  of  originu  section do...         00,000 

Elonf^ation  per  inca  after  mptnre inoh..      0.1767 

Klongation  per  inch  under  strain  at  elastic  limit do...       .001993 

Kcduction  in  diameter  at  point  of  rupture do...       .074 

Reduction  in  area  after  rupture,  per  centum  of  original  section S4.8 

Position  of  mpturo ".45  from  neck 

Character  of  broken  surDMe granular,  radiating  from  dull  colored  metal  at  circumference 

Diameter i"  (him  point  of  ntpiore,  ".40 

SlongationofinobBMSttoDS ".28*.  ".15,  ".10 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 
No.  1674. 


1203 


Marks,  J  E  X, 

Diameter,  '^564. 

Sectional  area,  .25  square  incb. 


AppUodlonda. 

Elonfffttion 
per  Inch. 

SuooouIto 
per  inch. 

Permanent 
act. 

Sacceasive 

pennuient 

set. 

RemarkB. 

Total. 

Per  aqaaro 
inch. 

ratindM. 

250 

1.250 

2.500 

3,750 

5.000 

6.250 

7.50U 

8.750 

10.000 

11.250 

11.500 

11.750 

12, 000 

12.250 

12,500 

12.750 

13,000 

13,250 

13,500 

13.750 

14.000 

141250 

14.500 

14,750 

15.000 

1JK500 

10.000 

181, 5tO 

17.000 

17.500 

18.000 

18.500 

19.000 

10.500 

20,000 

20.500 

21.000 

21.500 

23,000 

iVtmdf. 
1.000 
6.000 
10,000 
15^000 
20,000  - 
25.000 
30.000 
35,000 
40.000 
45.000 
48,000 
47,000 
48,000 
49.000 
50.000 
51.000 
62,000 
53,000 
54,000 
65.000 
58^000 
57.000 
58.000 
50,000 
60.000 
63.000 
64.000 
68.000 
88,000 
70.000 
72.000 
74,000 
78,000 
78.000 
80.000 
82.000 
81,000 
88,000 
88.000 
90.000 
92.000 
03,100 

Inch, 

0. 

.000100 
.000200 
.000387 
.000533 
.000700 
.000887 
.001033 
.001200 
.001333 
.001387 
.001400 
.003788 
.007187 
.009933 
.010533 
.011100 
.011833 
.012933 
.013733 
.014433 
.014900 
.015700 
.018687 
.017733 
.019333 
.031500 
.023733 
.025833 
.028233 
.031038 
.084000 
.088000 
.040687 
.044067 
.049383 
.054887 
.081333 
.8733 
.0833 
.1000 
.1833 

Inch. 
0. 

.000100 
.000100 
.000187 
.000188 
.000187 
.000187 
.000186 
.000187 
.000133 
.080684 
!00003S 
.002388 
.008484 
.002760 
.000800 
.000587 
.000633 
.001300 
.000800 
.008700 
.000487 

;000987 
.001088 
.001600 
.002167 
.002233 
.002100 
.002400 
.002800 
.002987 
.002900 
.003787 
.004000 
.004688 
008334 
.'008868 
.011987 
.0100 
.0187 
.0333 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

JndL 

0. 

Initial  load. 
Blairtio  limit 

.007900 

.007900 

.011500 

.003800 

.016200 

.003700 

22.500 

23.000 

Oenwal  tummary. 

Tenaile  tte<en|^  per  square  Inch  of  original  section pounds..      93.160 

Xiaatie  limit  per  square  inch  of  oiiginaTsection do...     47.000 

KloBf^atioa  per  inch  after  mptare inch..     0.1787 

Elongation  per  inch  under  strain  at  elastic  limit do...       .0014 

Redactkm  in  diameter  at  point  of  ruptore do...       .124 

nednctiott  in  area  after  mpturs,  per  oentom  of  original  section 39.2 

Position  of  rupture t |"  firom  middle  of  stem 

Character  of  broken  sorfiMe ailky,  interspersed  with  granular  metal 

Taongatimi  of  inch  sactioBS ."'.14  ".30%  ".09 


TESTS  OF  STEEL  WIRE  ".15  SQUARE 
USED  DSr  GUN  CONSTRUCTION. 


1S05 


^-, 

^ 

^a.J^^ 

1 

TZ^-ZTj. 

H  Ex  .^/-.  49  2 

TESTS  OP   IRON,    STEEL,    AND   OTHER  MATERIALS.         1207 

TESTS  OF  STEEL  7S0H  UPPER  END  OF  TOP  WISE  BILLET,  INGfOT 

No.  1,  LOT  No  S. 

No.  2771. 
Marks,  ^^1 
Diameter,  ^^504. 
Sectional  area,  .20  square  inch. 


Slongation 

SaooMslTe 
elongation 
perlnoh. 

Pemument 

Mt 

SnoceuiTe 

permanent 

sot 

RemarkH. 

OMaL 

•^.^r" 

per  inch. 

P9wmdt. 
200 
1,000 
2.000 
2.000 
4,000 
5,000 
0,000 
7,000 

8;  000 

8,200 
8,400 

8;  000 
mooo 

8,000 
0,200 
0.400 
0^000 
0,000 
IOlOOO 

its 

12,000 
12,400 
12,800 
18.200 
18,000 
14,000 
14,400 
14,700 

Poundt. 
1,000 
6.000 
10.000 
16,000 
20.000 
25^000 
90.000 
36,000 
40.080 
41,080 
41.000 
48.080 
.44,000 
46,000 
40.000 
47,000 
48,000 
48,000 
60.000 
52,000 
64,000 
50,000 
68.000 
00.000 
82.000 
04.000 
88,000 
08.000 
70.000 
72,000 
73,500 

IndL 
0. 

.000160 
.000100 

looooso 

.001060 
.001260 
.001460 
.001060 
.001880 
.001700 
.001750 
.018000 
.018000 
.018700 
.080860 
.021850 
.028000 
.026250 
.028000 
.081750 

1 041000 

.040800 

.0525 

.0000 

.0700 

.0850 

.1000 

.1400 

.1050 

Inek. 

a 

.000160 
.000260 
I0OO2OO 

I0OO2OO 
.000200 
.000200 
000200 
0. 

.000050 
.000060 
.018260 
.001000 
.000700 

!  001200 

.001750 

.001060 

.002750 

.003750 

.004750 

.004600 

.006600 

.0080 

.0075 

.0100 

.0150 

.0160 

.0400 

.0650 

Inch. 
0. 
0. 
Ol 

a 

0. 
0. 
Ol 

Inch, 
0. 

Initial  load. 
XlasUc  limit. 

Tensile  strength. 

Oeneral  summary. 

Tensile  atrmgth  per  square  inch  of  original  section ponnds..     73.SO0 

Xlaatlc  limit  per  sonars  inch  of  originu  section do...      43,000 

ElongatioB  per  inch  after  mptnre inch..      0.3400 

Slongation  per  inch  onder  strain  at  elastic  limit do...    .00175 

Kednctimi  in  diameter  at  point  of  mptare do...    .104 

Sedoetion  in  areaaftermptoro,  per  centum  of  original  section...;. 54.0 

Foaitioiiof  mptnre 1".20  fti>m  neck 

Character  of  broken  snrfsce fine  silky 

ITlengstkm  of  inch  lectiona *. ".28;  ".40* 


1208       TESTS  OP  IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  2772. 

Marks,  ^^ 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 


Applied  loads. 


ToUI. 


Poundt. 

200 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8.000 

8,200 

8,400 

8,000 

8.800 

9,000 

0,200 

0,400 

0,000 

9.800 

10.000 

10,400 

10,800 

11.200 

11,800 

12.000 

12.400 

12,800 

13.200 

13.000 

14,000 

14,400 

14,760 


Per  square 
incn. 


Poundt, 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
40.000 
47.000 
48.000 
40,000 
50,000 
52,000 
64.000 
56.000 
58,000 
60,000 
62.000 
64,000 
66,000 
68.000 
70,000 
72,000 
73.800 


Elongatloii 
perlnoh. 


Inch. 
0. 

.000200 
.000400 
.000550 


.000850 
.001050 
.001200 
.001400 
.001450 
.001500 
.005300 
.018000 
.019050 


.020800 


.023000 
.025500 


.038750 

.041300 

.046550 

.053250 

.060500 

.0700 

.0850 

.1000 

.1250 

.1950 


Snocessiye 
eloDffation 
per  inch. 


Inch. 
0. 
.000200 


.000150 
.000160 
.000150 


.000160 
.000200 
.000050 
.000050 
.008800 
.012700 
.001060 
.000950 
.000800 
.001750 
.001360 
.001600 
.003050 
.003800 


.004550 

.005260 

.006700 

.007260 

.0095 

.0160 

.0150 

.0250 

.0700 


Permanent 
set. 


Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Sncoeesive 
permanent 

net. 


Inch. 


Bemarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  eummary. 

Tensile  strength  per  square  inch  of  original  section ponnda..      73,800 

Klaatic  limit  per  square  inch  of  original  section do...      42,000 

Elongation  per  incn  after  mptare inch..       0.3400 

Elongation  per  inch  under  strain  at  elastic  limit do...        .0015 

Reduction  in  diameter  at  point  of  rupture do...        .165 

Reduction  in  area  after  rupture,  per  centum  of  originiJ  section do...    54.6 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface fine  silky 

Elongation  of  inch  sections ".34»,«34* 


TESTS   OF  IRON,   STEEL,    AND   OTHER  MATERIALS. 

No.  2773. 

Harks,  V^' 

Diameter,  ^'.320.    . 

Sectional  area,  .08  square  indi. 


1209 


Applied  liMuls. 

BloDRsUon 
per  Inch. 

Snoceiaive 
elongation 
per  Inch. 

Permanent 
set. 

Snooesalre 

permanent 

set. 

Inch, 
0. 

Remarks. 

Total. 

Per  flqaATe 

PottlUb. 

80 
400 
800 
1,300 
1,600 
2,000 
2,400 
2.800 
2,880 

2.M8 
3.040 
3,120 
3,200 
3.280 
3,309 
3.440 
3,520 
8.600 
3.680 
3.760 
3.810 
3.920 
4.006 
4.160 
4.320 
4,480 
4.5» 
4.800 
4.960 
5.120 
5.280 
5.  ,440 
5.600 
5,720 

Pounds. 
1,000 
6.000 
10.000 
15^000 
20,000 
25.000 
30,000 
35^000 
86.000 
87.000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49.000 
50,0(10 
52,000 
54,000 
56.000 
58.000 
60.000 
62.000 
64.000 
66,000 
68,000 
70,000 
71,500 

Inch. 

0. 

.0001 
.0002 
.0003 
.0005 
.0007 
.0009 
.0010 
.0011 
.0018 
.0030 
.0049 
.0163 
.0172 
.0187 
.0198 
.0215 
.0230 
.0251 
.0270 
.0285 
.0298 
.0317 
.0350 
.0407 
.0470 
.0528 
.0619 
.065 
.075 
.09 
.11 
.145 
.225 

Ineh, 

0. 

.0001 
.0001 
.0001 
.0002 
.0002 
.0002 
.0001 
.0001 
.0007 
.0012 
.0019 
.0114 
.0009 
.0015 
.0011 
.0017 
.0015 
.0021 
.0019 
.0015 
.0013 
.0019 
.0033 
.0057 
.0063 
.0058 
.0001 
.0031 
.010 
.015 
.020 
.035 
.080 

Inek. 
0. 

Initial  load. 
ElaVtio  limit. 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..      71.500 

Elaatle  limit  per  sqnare  inch  of  original  seotion do...      36,000 

ISIongatioa  per  ineb  after  mptnre inch..      0.30 

KkmgatioB  per  inch  under  strain  at  elastio  lindt do...        .0011 

Hcductkm  in  diameter  at  point  of  rupture do...       .027 

Keduction  in  ana  aftormpture,  pet  oentnm  of  orlgfaial  section 33.7 

yoaAtkm  of  nipiuie • ".65  from  nock 

Character  of  broken  aitrflwe silky;  serrated 


1210       TESTS  OF  IRON,   STEEL,   AND  OTHER  MATERIALS. 

No.  2776. 
Marks,  ^^j 
Diameter,  ''.320. 
Sectional  area,  .08  square  inch. 


Applied  loads. 

VliMttfAMAM 

SneMMiTO 
perlnch. 

Permaiient 
set 

SnooeMive 

pennanMit 

set 

Bmuu-ks. 

TotaL 

PerMrMTe 

Utiiniinuuii 
p«rliicli. 

Poundt. 

80 

400 

800 

1,200 

1,600 

2,000 

2,400 

Sooo 

2,880 
2,900 
8,040 
8,120 
8,200 
3.280 
3,300 
3,440 
8.520 
3,600 
3,680 
1:760 
3.840 
3.920 
4,000 
4.160 
4,320 
4.480 
4.640 
4,800 
4.060 
5,120 
6,380 
5.440 
5.000 
5.680 

Poundt. 
1,000 
6.006 

10,006 
15,006 
20,000 
25.000 
80,006 
85,000 
86,006 
37,000 
88^006 
89,000 
40,006 
41,000 
42,000 
48,006 
44.000 
45.000 
46.000 
47,000 
48,000 
49,006 
60,006 
52,000 
54,000 
66,000 
58.000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
71.000 

IndL 

0. 

.0001 
.0003 
.0068 
.0005 
.0007 
.0009 
.0011 
.0011 
.0012 
.0016 
.0040 
.0160 
.0171 
.0180 
.0106 
.0218 
.0220 
.0245 
.0200 
.0275 
.0204 
.0317 
.0352 
.0404 
,0472 
.0517 
.0610 
.0700 
.0900 
.10 
.115 
.155 
.825 

Inch. 

0. 

.0001 
.0001 
.0001 
.0002 
.0003 
.0003 
.0003 

0. 

.0001 
.0004 
.0034 
.0120 
.0011 
.0006 
.0016 
.0018 
.0018 
.0016 
.0015 
.0015 
.0019 
.0028 
.0035 
.0052 
.0068 
.0046 
.0008 
.0090 
.0200 
.010 
.015 
.040 
.070 

Inek. 

IndL 
0. 

Initial  load. 
Baatio  limit 

TeDi^leatraiigth. 

Oenerdl  summary. 

ToDsile  8tr«iigtli  per  square  inch  of  orlsinal  aeotton .'...ponnda..       71,000 

Elanilo  limit  per  sqnaro  inch  of  original aection do...       37,000 

Klonf(aiion  per  inch  after  mptare inch..       0.27 

Klongation  per  inch  nnder  strain  at  elastic  limit do...         .0012 

Reduction  in  diameter  at  point  of  niptare • do...         .027 

Reduction  in  area  after  mptore,  per  oentnm  of  original  section » 33.7 

Position  of  Enptnre •• ".65  from  neck 

Character  of  broken  aorfaoe ailky;  serrated 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1211 

'M5  SQUARE  STEEL  WIRE  SPECIMENS  FROM  TWENTY  SELECTED  BIL- 
LETS. 

[See  Beport  of  Chief  of  Ordnance,  17.  S.  Army,  1885,  Appendix  43.] 

Square  steel  mre. 

Ends  of  samples  remote  fh>m  end  of  coil  were  bent  around  an  arbor 
''.30  diameter. 

Tensile  tests  made  on  section  of  wire  next  that  nsed  for  the  bending 
(coiling)  test. 

Wires  straightened  between  rolls  before  testing. 

No.  2302. 

Mark,  I 

Sectional  area,  'M496x'M494  =  .02235  square  inch. 

Ganged  length,  lO''. 


Applied  loads. 

Slongation 
per  inch. 

SnooeMire 
elongation 
perlnoh. 

Permanent 
set 

SaeoeaaiTe 

Bemarka. 

TotaL 

''•LX" 

113 

224 

335 

447 

650 

871 

782 

8M 

1,006 

1.118 

1.228 

1.341 

1.453 

1,566 

1,8:6 

1.788 

1,860 

2;  012 

^128 

2.236 

2.817 

3.450 

2,870 

2.68S 

^701 

2.886 

3.017 

3.128 

3,241 

3.853 

8.686 

Powulf. 
6^000 
10.000 
16,000 
20,800 
25,080 
90.000 
35.000 
40.000 
45^000 
50,000 
55,000 
60.000 
66,000 
70.000 
75.000 
80.000 
85.000 
80.000 
86.000 
100,000 
106,000 
110.000 
115.000 
120.000 
125,000 
130.000 
135.000 
140.000 
145^000 
150,000 
160.860 

Inch, 
0. 

.000220 
.000806 
.600680 

.ooono 

000880 
1 601600 
.001280 
.001480 
.601700 
.001040 
.002146 
.002380 
.002810 
.602850 
.608126 
.003890 

.003830 
.004210 
.004580 
.004050 
.005400 
.605850 
.006250 
.008820 
.007500 
.008280 
.009150 
.010260 

Inch. 
0. 

.000226 
.000146 
.000220 
.000130 
.000170 
.000210 
.600100 
.000200 
.000220 
.000240 
.000300 
.000240 
.000230 
.000240 
.000270 
.000270 
.000240 
.000300 
.000280 
.000370 
.000870 
.000450 
.000450 
.000400 
.000570 
.000680 
.000786 
.000870 
.001100 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  atrongth. 

.060040 



" 

.000080 

.000040 

.000180 

.000100 

.060320 

.000140 

.000610 

.000280 

.001280 

.000670 

.002750 

.001470 

1 

G6ii6ra{  ntmmary. 


Tenafle  atrenicth  per  agnare  ineh  of  original  aeotion pounds.. 

Ekwii^atioB  par  iaeh  alter  raptore —  '    " 


160,850 

.  ..inoh..  .000 

DtmenaloBa  at  point  of  rapture ".187  X  ".137 

UedactioB  In  area  aflerraptnrek  per  oentom  of  original  aeetion 16.0 

PoattioB  of  raptnre 6|"  oataide  the  ganged  length 

ChaneterofbiDkeDaarliMe fine  silky 


1212       TESTS   OF   IHOK,    STEEL,    AND   OTHER   MATERIALS. 

No.  2303. 

Mark,  II. 

Sectional  area,  ".1488x".1492=.0222  square  inch. 


perinoh. 

8iioo6m1t6 
elongation 
perlnch. 

Pennanent 
set. 

Snooeulye 
pennanent 

Bet. 

Remarks. 

Total. 

PerMqumre 
inch. 

Pounds. 

Ill 

222 

3.13 

444 

555 

006 

777 

888 

999 

1,110 

1,221 

1,332 

1,443 

1,554 

1.065 

1,776 

1,887 

1,998 

2.109 

2.?20 

2.831 

2,442 

Pounds. 
5.000 
10,000 
15.000 
20.000 
25.000 
30.000 
35,000 
40.000 
45.000 
50.000 
65.000 
00.000 
65.000 
70,000 
75,000 
80,000 
85.000 
00,000 
95.000 
100.  OUO 
105,000 
110.000 

Inch. 
0. 

.000220 
.000400 
.000500 
.000790 
.001000 
.001200 
.001420 
.001620 
.001880 
.002040 
.002250 
.002480 
.002710 
.002980 
.003210 
.003480 
.003730 
.004050 
.004400 
.004700 
.005050 
.005480 
.005820 
.006440 
.007030 
.007700 
.008600 
.009610 
.010840 
.013000 

Inek. 
0. 

.000220 
.000180 
.000190 
.000200 
.000210 
.000200 
.000220 
.000200 
.000210 
.000210 
.000210 
.000230 
.000280 
.000270 
.000230 
.000270 
.000250 

000320 
.'000350 
.000300 
.000350 
.000430 
.000440 
.000520 
.000500 
.000670 
.000900 
.001010 
.001230 
.002100 

Inch, 
0. 

Inek. 

Inltialload. 

• 

TeDsOestraigUi. 

.000010 

.000020 

.000100 

.000080 

.000180 

.000080 

.000260 

.000180 

.000720 

.000460 

2.553           115.000 

2,664 
2.775 
2,886 
2.997 
3.108 
3.219 
3.330 
3.441 
3.502 

120,tiOO 
125.000 

i:jo,ooo 

135,000 
140.000 
145,000 
150,000 
155,000 
161,800 

.001400 

.000680 

General  nummary. 

Tensile  strenjcth per  sgnare  inch  of  origiiial section pounds..    161,8M 

SioQisation  per  loch  aRer  mptnre inch..         .009 

Dimensions  at  point  of  rupture do...".iaOx".13l 

Keduction  in  area  after  rupture,  per  centum  of  original  seotkai 23.9 

Position  of  rapture y.8  outside  the  ganged  length 

Character  of  broken  surface ..•• Ilneiiliiy 


TESTS   OF   IBON,   STEEL,   AND   OTHEB   MATERIALS. 

No.  2304. 
Mark,  III. 
Sectional  area,  'M488x".U92=.0222  square  incb. 
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AppUedloMU. 

Elongation 
per  inch. 

Sacoeuivo 
elongation 
per  Inch. 

Permanent 
•et 

SoGoeMiTo 

permanent 

set 

BemarkB. 

ToUL 

^•LX" 

PoundM. 

Ill 

223 

333 

444 

565 

066 

777 

888 

900 

1,110 

1.221 

1,332 

1  443 

1.664 

1.066 

1.776 

1,887 

1.908 

2,109 

2,220 

2,331 

2.442 

2.563 

2,064 

2.775 

2.886 

2.997 

3.108 

3.319 

3.330 

3,U1 

3.646 

Paundt. 

6,000 

10.000 

15.000 

20.000 

25,000. 

30,000 

35,000 

40,000 

45,000 

50,000 

55.000 

00,000 

63,000 

70,000 

75,000 

80,000 

85,000 

00,000 

95,000 

100.000 

105,000 

110,000 

115,000 

120,000 

125.000 

130,000 

135,000 

140,000 

145,000 

150,000 

165,000 

150,730 

Inch, 
0. 

.000160 
.000350 

i 000740 
.001040 
.001240 
.001440 
.001640 
.001840 
.002050 

!0O230O 

.002600 
.002760 
.003090 
.003320 
.003600 
.003910 
.004210 
.004600 
.006000 
.005380 
.005810 
.006310 
.006940 
.007000 
.008450 
.000430 
.010700 
.018380 

Inch. 
0. 

.000160 
.000190 
.000190 
.000300 
.000300 
.000200 
.000200 

000200 
.'000200 
.00021Q 
.000210 
.000130 
.000210 
.000160 
.000330 
.000230 
.000280 
.000310 
.000300 

000390 
.000400 
.000380 
.000430 
.000500 
.000630 
.000750 
.000760 
.000980 
.001270 
.002680 

InrJi. 
0. 

Inch. 
0. 

Initial  load. 

-.000010 

-.000010 

.000040 

.000060 

.000110 

.000070 

.000290 

.000180 

.000670 

.000280 

.001260 

.000690 

.002880 

.001620 

General  eummary. 

Tensile  strength  per  aqoare  inch  of  original  Motion pounds..  150|730 

Bonication  per  inoh  after  mptnie Inoh..  .006 

PfmensicMM  at  point  of  rapture 'M32X".132 

Keduction  in  area  after  rnptnie,  per  oentnm  of  original  section 21.5 

Position  of  rapture y  .6  outside  the  ganged  length 

ChsEBcter  of  broken  suxflMe fine  silky 


1214       TESTS   OF   IBON,    STEEL,    AND   OTHER   BfATEBIALS. 

No.  2305. 
Mark,  IV. 
Sectional  area,  ".1499  x  'M498=.02245  square  inch. 


Applied  loads. 

EloDgaiion 
per  inch. 

Sncceaaive 
elonfEation 
perinoh. 

Permanent 
sot. 

SncoeMive 
sot. 

Bemarks. 

Total. 

Pounds. 

112 

224 

837 

440 

561 

673 

786 

808 

1,010 

1, 122 

1,235 

1,347 

1.450 

1,571 

1.6M 

1.796 

1,908 

2,020 

2,133 

2.  245 

2.357 

2.470 

2,582 

2,094 

2,806 

2,019 

3,031 

3,143 

3.255 

3,368 

3,480 

3,735 

Peraquare 
inoii. 

Pounds. 

5.000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40,000 

45,000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90.000 

95,000 

100,000 

105,000 

110.000 

115,000 

120,000 

125,000 

130,000 

135,000 

140,000 

145,000. 

150,000 

155,000 

166^370 

Inch. 
0. 

.000200 
.000380 
.000570 
.000770 
.000970 
.001170 
.001370 
.001570 
.001770 
.001970 
.002180 
.002420 
.002650 
.002860 
.003120 
.003350 
.003680 
.003030 
.004240 
.004540 
.004860 
.005200 
.005760 
.006180 
.006730 
.007380 
.008220 
.000020 
.010230 
.011860 

Inch. 
0. 

.000200 
.    .000180 
.000190 
.000200 
.000300 
.000200 
.00020C 
.000200 
.000200 
.000200 
.000210 
.000240 
.000230 
.000210 
.000260 
.000230 
.000280 
.000800 
.000310 
.000300 
.000320 
.000480 
.000470 
.000420 
.000550 
.000650 
.000840 
.000800 
.001210 
.001630 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
TenaUe  strength. 

.000030 

.000030 

.000080 

.000050 

.000170 

.000090 

.000340 

.000170 

.000640 

.000300 

.001270 

.000630 

.002780 

.001510 

Gmeral  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..         106,370 

Elongation  per  inch  after  rapture inch..  .015 

Dimensions  at  point  of  rupture 'M33X'M33 

KednoUon  in  area  after  rupture,  per  centum  of  original  section 21.2 

Position  of  rupture ^ 14"  oniside  the  gauged  lencth 

Character  of  broken  snr&oe flne  silky 


TK8TS  OF   IKON,    STEEL,    AND   OTHEB  MATERIALS. 

No.  2306. 
Hark,  V. 
Sectional  area,  ".1504  x  ".1605  =  .0226  sqaare  inch. 
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Applied  loads. 

Wr 

Saoo«Mlve 
per  Inch. 

Permanoni 
set. 

Saooessive 

Bemarki.   , 

ToUL 

PorMinAre 
inoh. 

Pounds, 

113 

226 

339 

453 

565 

678 

791 

904 

1.017 

1.130 

1.243 

1,356 

1.469 

1.6« 

1,095 

1.808 

1,921 

2.034 

2.147 

2.260 

2.373 

2,486 

3,599 

2.712 

2.8to 

2.938 

3,051 

3.164 

3,«7 

3.399 

3.603 

3,858 

Pounds. 
6,000 
10,000 
15,000 
20.000 
2\000 
30.000 
35.000 
40,000 
45.000 
50,000 
5.%  000 

oo,ogo 

05. 000 
70.000 
75,000 
80.000 
&\000 
90.000 
05,000 
100. 000 
105.000 
110.0UO 
115.000 
120.000 
125^000 
130,000 
135,000 
140,000 
145^000 
150.000 
155.000 
170.710 

Inch, 
0. 

.000160 
.000369 
l0005SO 
.000730 
0008DO 
1 001090 
.001290 
.001480 
.001690 
.001890 
.002100 
.002310 
.002576 
.002820 
.003070 
.003290 

!00384O 
.004140 
.004410 
.004770 
. 0C521O 
.006660 
.006160 
.006650 

.007970 
.068790 
.060790 
.011110 

Ineh. 
0. 
.000160 

.' 000190 
.000180 
.000160 
.000200 
.000200 
.000200 
'.000200 
.000200 
.000210 
.000240 
.000230 
.000250 

.oooe&o 

'.00627O 
.000280 

OOOSOO 
1 000270 

000860 
: 006440 
.000450 
.000490 
!o00600 
.000670 
.000650 
!00062O 
.001000 
.001820 

Jwth. 
0. 

IndL 
0. 

Initial  load. 

0. 

0. 

.000100 

.000100 

.000260 

.000160 

.000560 

000300 

.60U60 

.000600 

.002540 

.001380 

General  eummary. 

TMisila  itnngth  per  aqoareinoh  of  original  aeotton  .r poonda..         170,710 

Klongatkm  of  inoD  flections .' inch..  .013 

IKitMOinons  at  point  of  raptnio 'M42X".142 

Rcdaetion  in  are*  alter  mptare,  per  oentam  of  oiiginaLaeotion 10.8 

Poflitioa  of  rupture..... .* 6|".  oataide  the  gauged  lenirth 

Clianetar  of  broken  anrfMe » :.^.: flneailky 


r-: 


1216        TESTS   OF   ISON,   STEEL,    AND   OTHEB  MATEBIALS. 

No.  2307. 
Mark,  VI. 
Sectional  area,  'M488x  ".1496=. 02226  square  inch. 


AppUod  lomlB. 

per  inch. 

SacoMsiye 
eloDeation 
perlnch. 

Pennanent 
set 

SacoessiTe 

permanent 

aet. 

Bemarka. 

Total. 

Per  nqnaro 

Pound*. 

ill 

223 

334 

445 

567 

668 

779 

890 

1.003 

1,113 

1,224 

1,336 

1.447 

1,558 

1,670 

1,781 

1.802 

2,003 

2,115 

2,226 

2,337 

2.440 

2,560 

2.671 

2.783 

2,804 

3,005 

3,116 

I      3,228 

3,409 

Pound*. 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
66,000 
70.000 
75,000 
80,000 
85,000 
90,000 
95,000 
100,000 
105,000 
110,000 
115,000 
120,000 
125.000 
130,000 
135.000 
140.000 
145,000 
157, 190 

JfieA. 
0. 

.000160 
.000360 
.000540 
.000740 
.000940 
.001130 
.001310 
.001550 
.001760 
.001950 
.002190 
.002430 
.002660 
.002950 
.003190 
.008470 
.003780 
.004120 
.004470 
.004020 
.005400 
.005920 
.006540 
.007200 
.007850 
.008830 
.010140 
.011700 

Inch. 
0. 

.000160 
.000200 
.000180 
.000200 
.000200 
.000100 
.000310 
.000210 
.000200 
.000200 
.000240 
.000240 
.000230 
.000290 
.000240 
.000280 
.000310 
.000340 
.000350 
.000450 
.000480 
.000520 
.000620 
.000600 
.000690 
.000980 
.001310 
.001560 

Jneh. 
0. 

Ineh. 
0. 

Initialload. 
TenaUe  atraneth. 

0. 

.000060 

.000060 

.000140 

.000080 

.000360 

.000220 

.000820 

.000460 

.001940 

.001120 

.004500 

.002860 

General  summary, 

Xensile  strength  per  agnare  inch  of  original  section poonds..  157,100 

Klongatlon  per  inch  after  rapture inch..  .014 

Dimensions  at  i>oint  of  rupture ".127X'M37 

lve4laction  in  area  after  rupture,  per  oeAtam  of  original  section 27. 5 

Position  of  rapture ..0|"oat8ide  the  gauged  I. 

Character  of  broken  aurfiMM ; 1 flnei 


TESTS   OF   IBON,    STEEhy    AND   OTHEB   MATERIALS. 

No.  2308. 

Mark,  Vll. 

Sectional  area,  'M482xM487=:.02207  square  inch. 
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Applied  loads. 

Slonication 
per  inoh. 

SacoeMive 
elonntion 
peilnoh. 

Pennonent 
set. 

SooceMire 
permanent 

Mt. 

Bemarka. 

TouO. 

Perflanaro 
iiioL. 

Pimnds, 

118 

221 

3?1 

441 

552 

662 

772 

883 

9H3 

1.104 

1,214 

1,324 

1,434 

1.545 

1,655 

1.766 

1.878 

1,986 

2.087 

2,207 

2,317 

2,428 

2,538 

2.648 

3.758 

2,808 

2,978 

3,000 

3,200 

3.3n 

3.380 

JPOttlMW. 

6,000 

10,000 

15,000 

20,000 

25,000 

30.000 

35,000 

40,080 

45,000 

50.000 

55,000 

80.  poo 

65,000 

70,000 

75.000 

80,000 

86.000 

80.000 

95.000 

100,000 

105,000 

110,000 

115.000 

120.000 

125.000 

130.000 

135,080 

140.000 

145,000 

150.088 

153,150 

Inth. 
0. 

.000150 
.000388 

.000530 
.800710 
.000810 
.001110 
.001310 
.001510 
.001710 
.001910 
.002160 
.002320 
.002fi8O 
.002840 

!oa336o 

1 003970 
.004290 

004650 
!0050SO 
.005470 

005868 
1 006470 
.007010 
.007710 
.008690 
.000410 
.010400 

0. 

.000160 
.000810 
.000170 
.000180 
.000200 
.800200 
.000200 
.<«0020O 
.000200 
.000200 
.000240 
.000170 
.000270 
.800290 
000240 
1000270 
.000300 
.000820 
.000320 

looosoo 

.000400 
l000420 
000480 
l000620 
.000540 
1 800700 
.000610 

'oooooo 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

—.000010 

-.000010 

.000080 

.000088 

.000090 

.000070 

.000230 

.000140 

.000600 

.000430 

.ooiiso 

.800780 

.003030 

.001680 

Oeneral  9ummary, 

Tensile  fttrength  per  aqoAre  inoh  of  original  eeotion pounds..         153,150 

Eloon^km  per  inch  after  mptore inch..  .004 

]>iinenBionMatpointofraptaro 'M47X".  147 

RodaUioB  in  area  after  rapture,  per  oentam  of  original  section 2. 1 

I'oeitioB  of  mptnre 8|"  outside  the  gauged  length 

Character  of  broken  surlkoe luie  silk  j  for  the  sound  metal 

Kraetared  at  a  defeotiTe  spot  in  the  comer  of  tha  win. 

H.  Ex.  31 77 


1218       TKSTS  Ol!'  IBON,   STEEL,    AMD   OTHER   HATEBIALS. 

No.  2309. 

Mark,  VIII. 

Sectional  area,  ."U90x.."1496s=.02229  sqoate  inob. 


Applied  loads. 

ElonMUon 
per  inch. 

SnooflMivo 
elongfttton 
perlnoh. 

PeNn*Dent 
set. 

SacoeasiTe 

Bemarki. 

ToUl. 

Per  square 
inch. 

Poun^M. 

Ill 

223 

334 

446 

557 

669 

78i) 

802 

1.003 

1,115 

1.226 

1,337 

1.449 

1.560 

1.672 

1,783 

1,805 

2,006 

2.118 

2.229 

2.340 

2,452 

3,563 

2.075 

2,786 

2,898 

3.000 

3.120 

3.232 

3.308 

Pounda. 

5,000 

10,000 

15,000 

20.000 

25.000 

30.000 

35.000 

40,000 

45.000 

50,000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,009 

100,000 

105,000 

110,000 

115,000 

120,000 

125.000 

130,000 

135,000 

140,000 

145^000 

148, 410 

Inch. 
0. 
.000150 

'.000540 
.000730 
.000930 
.001130 
.001830 
.0015SO 
.001740 
.001040 
.002150 
.002400 
.002630 
.002860 
.003120 
.003410 
.003700 
.004000 
.004370 
.004620 
.005000 
.005630 
.006180 
.006770 
.007540 
.008470 
.010060 
.0U700 

Inch. 
0. 

.000150 
.000200 
.000180 
.0001M 
.000200 
.000200 

!000200 
.000810 
.000200 
.0003KI 
.000250 
.000230 
.000230 

!o00290 
'.000290 
.000360 
.000870 
.000250 
.000470 
.000540 
.000560 
.000500 
.000770 
.000930 
.001580 
.001650 

Ineh. 
0. 

Ineh, 
0. 

InltiAl  load. 
TemUeairencUi. 

0. 

0. 

.000040 

.000040 

.000240 

.000200 

.000610 

.000370 

.001570 

.00C900 

.004400 

.002830 

General  eummary. 

Tensile  Btrenffth  per  square  inch  of  original  section ponnds..      148,410 

Klon^ation  per  inch  after  raptare inch..  .006 

Dimensions  at  point  of  rnptnre ".126  X 'MM 

Rednotlon  fn  area  after  rapture,  per  centam  of  oriKinal  section 2&8 

Position  of  niptore 41^' outside  the  ganged  Icnirtli 

Character  of  broken  anrfkw flneaill^ 


TESTS  OF   IRON,    STEEL,    AND   OTHEB   MATERIALS. 

No.  2310. 

Mark,  IX. 

Sectional  area,  'a493x^M493=.02229  square  inch. 
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AppUod  ImmU. 

ElonjEAtion 
per  inch. 

Suoccuive 

Permaneiit 

Mt. 

SnooeMiTe 
■et 

BemarkB. 

Total. 

,  I*«r  square 
1      inch. 

round*. 

5,006 

10,000 

15.000 

20,000 

23,006 

30.000 

35,060 

40.000 

45,000 

50,000 

65,000 

60.000 

65,000 

70.000 

75,000 

80,000 

85,000 

90,060 

95,000 

•100,000 

105,000 

110,000 

115,000 

120.000 

125,000 

130.000 

13S.00fl 

140,000 

145,000 

150.000 

106,670 

Pound*. 
Ill 
223 

446 
557 
6G9 
7H0 
891 
1,003 
1.115 
1,226 
1.337 
1.449 
1,500 
1,672 
1.783 
1,895 
2.006 
2,118 
2,229 
2,340 
2.453 
2..'i63 
2.675 
2.786 
2.898 
3.009 
3,120 
3,233 
3,341 
3,715 

Inek. 
0. 

.006260 
.000400 

I0OO8OO 
.001000 
.001260 
.601400 
. 001619 
.001810 

.002230 
.002489 
.002680 
.002930 
.003189 

.003720 
.004020 
.004350 
.004670 
.005030 
.005450 
.005870 
.006400 

'.007570 
.008300 
.009170 
.910210 

Inch. 
0. 

.000200 
.000200 
.000200 
.000200 
.000200 
.600260 
.600200 
!  000219 
.000300 
.000220 
l00020O 
.000260 
.000200 

.000289 

.006250 

.  .000200 

l00033O 
.000320 
.000360 
.000420 
.000420 
.000530 
.000510 
'660630 
l00073O 
.000870 
.601040 

IndL 

0. 

Inch. 
0. 

Initial  load. 
TenaUe  atrangth. 

0. 

.000020 

.060020 

.000109 

.000080 

.000290 

.000190 

.000600 

000400 

.001410 

.000720 

.002820 

.691410 

General  iumnuirif, 

TcDBile  strenfrth  p«r  sqnaro  inch  of  original  aection ponndi..  166,670 

KloDjpilian  per  inch  alter  rapture Inoh...  .026 

DimemionsatpolntofrnpturM 'M36X'M36 

IMooUoB  in  arc*  after  raptore,  per  oentom  of  original  flection 17.0 

PotitioB  of  rapture 2"  fhim  middle  of  ganged  length 

CharMter  of  broken  surfaoe flneailky 


1220       TESTS  OF  IBOK,   STEEL,   AND   OTHEB  MATEBIAIiS. 

No.  2311. 

Mark  X. 

Sectional  area,  'M400x'M491=:.02222  square  inch. 


Applied  loAda. 

perlAoh. 

SaooMslTe 
perlnoh. 

Permaaent 
net 

Snooewive 

pennanent 

aet. 

Bemarka. 

Total. 

Peraqnwe 

Pounds. 

Ill 

222 

333 

444 

556 

667 

778 

888 

1,000 

1,111 

1,222 

1.3;i3 

1,444 

1.656 

1,667 

1.778 

1,889 

2,000 

2,111 

2.223 

2.333 

2,4U 

2.656 

2.667 

2,778 

2,889 

3.000 

3,111 

3.210 

Pounds. 

6,006 

10.090 

16,000 

20,000 

25.000 

30,000 

85.000 

40,000 

46,000 

60.000 

55,000 

60.000 

65,000 

.    70,000 

75,000 

80.000 

86,000 

90,060 

95,000 

100,000 

106^000 

110,000 

115,000 

120,000 

125^000 

130.000 

135,000 

140,000 

144,460 

Inch. 
0. 

.  VUV3EVV 
000600 

*00099O 
!  601180 
.001870 
.001530 
.001730 
.001970 
.002260 
.002410 
.002670 
.602050 
.008220 
.003610 
.068820 
.004180 
.004600 
.004990 
.006610 
.006630 
.066710 
.007360 
.008160 
.009210 
.016970 

JndL 
0. 
006900 
:60029O 

.000200 
.000190 
.000190 
.000190 
.090160 
.000200 
.OOOMO 

'.  000210 

.'660280 
'.  000270 
.000290 
.000810 

.000860 
'.  000420 

'.000520 
.000620 

I0OO66O 

000800 

i  001050 

.001300 

Tneh. 
0. 

Inch. 
0. 

Initial  load. 
TtaMflaatnogtli. 

0. 

i. 

.000110 

.060110 

.000860 

.060240 

.600900 

.090660 

. 002040 

.0QU4O 

Genertd  Bummary. 

ToDftile airenKih  per  aguareinoh  of  original  aeAtion ponnda..  144,460 

Klongation  p«r  inch  after  rapture inoh..  .665 

DimenaionBatpointofrnptare ".129X''.125 

Redaction  in  area  after  rapture,  per  centum  of  original  aeotion 27.4 

Poaitlon  of  rapture *. 7"  oataldetlie  ganged  length 

Character  of  broken  aurfiMM ^.« flaeBllky 


TESTS  OF  IBON,   STEEL,   AND  OTHER  IfATEBIALB.       1221 

Ko.  2312. 

Mark,  XI. 

SectioDal  area,  'M486x'M496=:.02223  sqaare  indi. 


Applied  Uwda. 

B3ong»tioD 
pertaioh. 

Baooentre 
per^ob. 

PenDjai«at 
set. 

SneeeMlTe 

Bemarke. 

ToUL 

••"iir" 

Pounds. 

Ill 

221 

333 

445 

556 

867 

778 

KM 

1.808 

1,112 

1.223 

1.334 

1.445 

1.5M 

1.667 

1.778 

l!»0 

2.001 

2,112 

2.223 

2.  .134 

2.445 

2,5!i6 

2;  668 

a;  778 

2. 880 

3,001 

8,112 

8.223 

8,335 

3.816 

Pounds. 
6.080 
10.000 
15,000 
20.008 
25.000 
30.008 
85.000 
40.008 
45,008 
50.000 
55.008 
60,000 
65,000 
70.000 
75,008 
80.000 
85.000 
80.000 
85,000 
100.000 
105.000 
110.008 
115.008 
120.008 
12S.00O 
130,000 
135,008 
140.000 
lAOOO 
100.  OOO 
17^880 

Inek, 

a 

.000180 

'.000560 

.000748 
.000800 

.001100 
.001308 
.601458 
.001620 
.601820 
.002088 
.002268 
.602488 
.608700 
.002868 
.003100 
.003430 
.003728 

!004328 
.004688 

.'665428 

.005838 
.000278 
.006780 
.007358 
.007868 
.008610 

Inek. 

'.080188 
.600188 
.000160 
.006268 
.000808 
.000158 
.000178 
.000208 
.000208 
.000248 
.000220 
.000228 
.000208 
.000158 
.000330 
.000288 
.000808 
.000308 
.000310 
.000688 
.000408 
.000418 
.000440 
.000580 
.  000508 
.800630 
.000680 

Inek. 
a 

Inek, 

laitliaiiMd. 
TeMileetrangth. 

a 



0. 



•.-— 

.000000 

.000080 

.000170 

.680148 

.600488 

.600816 

.001028 

.068648 

.081818 

.800800 

General  iummmry. 

TentiUvtTeiig^  per  tqiureiiieh  of  original  Motion.  ••• pomida,.  175.880 

KloBXKtioa  per  Inch  after  rapture inch..  .008 

DimenoioiMatpoiotofniptiice do...    ".186  X  ".141 

B4>dnetion  IB  area  after  rapture,  per  ceatom  of  original  aeotioii 13.7 

I'nvltiim  of  mptnre <. 5"  ontalde  the  ganged  Loncth 

Chaiaeter  of  iMOkon  anrfiuio Aneeiiky 


1222       TESTS   OF   IRON,    STEEL,    AND   OTHER    MATERIALS. 

No.  2313. 
Mark,  XII. 
Sectional  area,  ".U96x".H96=.02238  square  inch. 


AppUedloada. 

permeb. 

SacoMsive 
elonntton 
perlneh. 

Pennuient 
set. 

SaoGMtiTe 

pennanmit 

set 

Bamarka. 

Total 

Per  sqnaro 
iooli. 

Pounds. 

112 

2-J4 

336 

4t8 

560 

671 

783 

806 

1.007 

1.119 

1.231 

1,313 

1,455 

1,567 

1.679 

1.796 

1,902 

2. 014 

2. 126 

2.238 

2,350 

2.462 

2,574 

2.686 

2,708 

2.900 

3,  Oil 

3,133 

3.245 

3.357 

3,670 

Poundt. 

6,000 

10.000 

15,000 

20.000 

25.000 

80,000 

35,000 

40.000 

45,000 

50.000 

65.000 

60,000 

65.000 

70.000 

75.000 

80,000 

85,000 

90.000 

95.000 

100.000 

106.000 

110.000 

115,000 

120,000 

12.'i,  000 

130.000 

135, 000 

140,000 

145.000 

IJiO.OOO 

163,090 

Inch, 
0. 

.000220 
.000400 
.000500 
.000790 
.000060 
.001160 

.msoo 

.001550 
.001760 
.001960 
.003170 
.002410 
.OOJ640 
.002890 
.003140 
.003450 
.003080 
.003050 
.004340 
.004600 
.005000 
.005460 
.005970 
.006510 
.007080 
.007650 
.008580 
.000500 
.010380 

Inch, 
0. 

.000220 
.000180 
.000190 
.000200 
.000170 
.000200 
.000200 
.000190 
.000200 
.000210 
.000210 
.000240 
.000230 
.000250 
.000250 
.000310 
. 000230 
.000270 
.000890 
.O003.')0 
.000370 
.000400 
.000510 
.000540 
.000570 
.000570 
.000830 
.000920 
.000880 

Inch, 
0. 

Inch. 

Initialload. 
Tenaile  strength. 

—.000030 

—.000030 

I 

000040 

.000070 

.000129 

.000080 

.000310 

.oooIm 

.000710 

.000400 

.  001470 

.000709 

.003110 

.001640 

General  i 

TeoflUoatrenfTih  per  square  inch  of  original  aeotion poanda..         103.090 

Elongation  per  inch  aOer  raptare :..lnch..  .060 

Dimonaions  at  point  of  mptare ".  133X  ''.183 

Red  action  in  area  after  mptnre,  per  centam  of  original  section *..'.'.  ..V.V.".  20  0 

l'psiti«nofrapt«ra • 6^' ontaide  the  gangedleneth 

Charaoter  of  broken  aarfiKM 7..  TflBesukj 


TB8TS  OF  IBON,   STEEL,  AND  OTHEB  MATEBIALS. 

No.  2314. 
Hark,  XIII. 
Sectional  area,  ".U95  x  'M492=.0223<>  square  inch. 
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Applied  loada. 

Blongation 
p«r  inch. 

Socoestive 
elonffatton 
per  inch. 

Permuieiit 
set. 

SneoeHive 

• 
Remarks. 

Toul- 

Peraooare 

Pamnds, 
112 
224 

Pounds. 
9,000 
10.000 
15.000 
20.000 
25.000 
30.000 
35.000 
40.000 
45.006 
56.000 
56,000 
60.000 
6.\000 
70.000 
75,000 
80.000 
85,000 
90,000 
95,000 
100.  OOO 
105.000 
110,000 
115,000 
120,000 
125.000 
130.000 

m,ooo 

146.600 
145,000 
160,000 
167,130 

InOL 
0. 

.000200 
600400 
.606666 
.060710 

.001136 
.661836 
.001560 
.001730 
.001936 
.062206 
.002400 
.002630 
.002860 
.603160 
.003370 
.003676 
.004070 
.004386 
.004730 
.005146 
005500 
!  006080 
.000640 
.607230 
.008000 
.008789 
.009720 
.010070 

Indi. 
0. 

.000200 
.000200 
.600196 
.600120 
.000220 
.000200 
.600266 
.000230 
.000170 
.000200 
.600276 
.000206 
.000236 
.000230 
.000296 
.000220 

600306 
.600400 
.600310 
.600350 
.000410 
.000450 
.000490 
! 000560 

000590 
.000776 
.000786 

!  001250 

Inek, 
0. 

Inch. 
0. 

InitiAlIoad. 
Tenaile  strenfrtb. 

335 

447 

0. 

559 

671 

783 

804 
1,006 

.600090 

.600030 

1.118 

1,229 

1,341 
1,453 

.000186 

.000106 

1,565 

1.676 

1.786 
1  900 

.000250 

.000120 

2.012 
2,123 
2.235 
1*.  .i47 

.000600 

.000446 

2.459 

2.570 
2.G82 
2.794 
2.906 
.1.  017 
3,129 
:i,  241 
3  nsi 

.001530 

.000840 

.003106 

.001660 

3.735 

1 

General  eumwuLrif. 

Teoaile  strenicUi  per  square  inch  of  original  eeotioB ponnds..  167,1^0 

KloniEstion  per  ixicli  after  ruptare inch..  .0*4 

lHiii«iuloiM  at  point  of  rapture ".  137x".  187 

Redaction  in  area  after  rapture,  per  ceutom  of  original  section 10  0 

PmiUon  of  rapture 1 2"  inside  the  gauged  leuifih 

Cliancier  of  broken  surface flnosiltty 


J 


1224       TESTS  OF  IROW,  STEEL,   AMD  OTHEB  MATEBIALS. 

No.  2316. 

Mark,  XIV. 

Sectional  area,  ".1494  x  ".1494=.02232  square  inch. 


Applied  loflulB. 

Elongation 
per  inch. 

SaoooMive 
elongation 
per  Inch. 

Fonnanent 
aet. 

Soooaaaive 
permanent 

aet 

Baniarka. 

Totol. 

Por  Bnaaro 

iDCll. 

Po»mf«. 
112 
223 
3:{5 
446 
.'>58 
660 
7H1 
Kil3 
1,004 

rounds. 
6,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35.000 
40,000 
45.000 
50,000 
55.000 
60,000 
65,000 
70,000 
75,000 
80,000 
85,000 
90,000 
05.000 
100,000 
105,000 
110,000 
lli>,000 
120.  <H)0 
125, 000 
130,000 
135,000 
140, 000 
145,000 
150.000 
158,600 

Inek, 
0. 

.000210 
.000410 
.000570 
.000770 
.000060 
.001160 
.001340 
.001560 
. 001740 
.001070 
.002170 
. 002400 
.002620 
.002860 
.003120 
.003420 
.003660 
.00J070 
.004320 
.004670 
.0a5030 
.005480 
.005900 
.006530 
.007040 
.007750 
.008680 
.009660 
.010000 

Jneh, 
0. 

.00C210 
.000200 
.000180 
.000200 
.000190 
.000200 
.000180 
.000220 
.000180 
.000230 
.000200 
.000230 
.000220 
.000240 
.000260 
.000300 
.000240 
.000310 
.000350 
.000350 
.000360 
.000450 
.000510 
.000540 
.000510 
.000710 
.000930 
.000080 
.001240 

Ineh. 

0. 

Indi. 
0. 

Initial  load. 
Tenaae  atrength. 

.000080 

.000090 

.600050 

.000020 

1,110 

1.228 

1,  aao 

1,451 

.000110 

.000000 

1.562 
1,674 
1.7)<8 
1.897 
2,009 
2. 120 

2, 2:n! 

2,  W4 
2.455 
2.567 
2.678 
2.700 
2.  W2 
:(.C18 
3,125 
:i.  230 
3, 348 
3.540 

.000280 

.000170 

.000600 

.000410 

.00i460 

.000770 

.003160 

.001600 

Chmeral  iummary, 

Tonnilo  strength  per  aqnareiiioh  of  original  aeotioa ponnda..      166^000 

KliiDgation  per  inch  afif*r  raptoro inch..  .006 

lhmeriMionaatiM>intofrnplare 'M30X'M30 

):ciliiotion  in  area  after  rapture,  por  centum  of  original  aaotloii 24.3 

I'onltion  of  rupture 6|"  ontaide  the  gauged  aectien 

CliHiaoterof  broken  aurfiaoe fimailkj 


•  T£8T8  OF  IKON,    STEEL,    AND  OTHER  MATERIALS. 

No.  3316. 
Mark,  XV. 
Sectional  area,  ".1490x".1490=.02229  square  inch. 
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AppUed  looda. 

EloDgAtlon 
per  inch. 

SncoaMiTe 
elongmtlon 
perlnoh. 

PonunDcnt 

SoocauiTe 

Semarka. 

ToUl. 

Peraqiuure 
Inch. 

PinmdM. 

Ill 

223 

334 

446 

667 

660 

7M0 

801 

1,1103 

1,115 

1,226 

1.337 

1,449 

1,500 

1,673 

1,783 

1.895 

2.006 

2.118 

2.229 

2.340 

A  452 

2.r«i 

2.675 
2,7rt 
2,898 
3.000 
3.  IJO 
3.232 
8.344 
3.660 

PotMdt. 

6.000 

10.000 

15,000 

20.000 

25,000 

30.000 

35.000 

40.000 

45.000 

50,000 

55.000 

00,000 

65^000. 

70.000 

71.000 

80.000 

85^000 

90,000 

9.\000 

100,000 

105,000 

110,000 

115,000 

120.000 

125.000 

130.000 

135.000 

140,000 

145.000 

150.000 

164,200 

Inch. 
0. 

.000200 
.000870 
.000660' 
.000780 
.0OM8O 
.001020 
.001320 
.001520 
.OOlTiO 
.001920 
.002130 
.002880 
.002610 
.002870 

.003330 
.003610 
.003900 
.004210 
.004500 
.004900 
.005380 
.005000 
.000390 
.006860 
.007600 
.008370 
.009260 
.010460 

Inch. 
0. 

.' 000170 
.000180 
.000180 
.000200 
.000090 
.000300 
.000200 
.000200 

;  000210 
.000250 
.000230 
.000260 
.000220 
.000240 
.000280 

; 000310 
.000880 
.000370 
.000420 
.000620 
.000490 
.000470 
.000740 
.000770 
.000890 
.001200 

Inch. 
0. 

Inch. 
0. 

IniUallood. 
TenoUe  strength. 

0. 

.000070 

.000070 

.000180 

.000060 

.OiOSQO 

.000170 

.000560 

•  000260 

.001400 

.OOO0IM 

.002800 

.001490 

(reneral  $ummary. 

Tenaile  atrenKth  p<>r  square  inch  of  original  section ponnds..  104,200 

Kloaeatkm  per  Inch  after  mptnre inch..  .010 

DimenaloBaatpointof  mpinre ".134x'M:M 

Uedneiion  in  area  after  mptnre,  per  oentnm  of  oriffinal  oeotioo 10. 4 

Poaitlonof  raptare Of"  ontaide  the  gaagMl  length 

Charaeter  of  brolEen  aofflMO line  silky 


1226        TESTS  OF   IRON,  STBHL,  AND  OTHER  MATERIALS. 

No.  2317. 

Mark,  XVI. 

Sectional  area,  'M489  x  ".1492s.02222  sqnare  inch. 


AppUed  loadfl. 

BloDinitlon 
per  inch. 

Saccemiye 
eloninidon 
per  Inch. 

Pennanent 
set. 

Snooeaaive 
aet. 

Bemarka. 

Total. 

Pernqnare 
Ino^. 

Pounds. 
Ill 
222 
3:)3 
444 
556 
667 
778 
8))9 
1.000 

i.ni 

1.222 
1.333 
1,444 
1.550 
1.667 
1,778 

i.mo 

2.000 

PmtndM. 
5.000 
10,000 
15.000 
20,000 
25,000 
30,000 
85,000 
40,0n0 
4.9.000 
50.000 
55.000 

oo.ouo 

65.000 
70,000 
75,000 
89,000 
85,000 
90,000 
9.5.000 
100,000 
105.000 
110,000 
115,000 
120.000 
125.000 
130,000 
1.15,000 
140,000 
145,000 
150,000 
157, 740 

Inch. 
0. 
000200 
.000400 
.000540 
.000740 
.000910 
.001140 
.001330 
.001530 
.001720 
.001920 
.002130 
.002350 
.002600 
.002810 
.003120 
.003.170 
.003640 
.003950 
.004310 
.004710 
.005060 
.005500 
.006090 
.006600 
.007240 
.OOHOOO 
.008900 
.010000 
.011220 

Inch. 
0. 

.000200 
.000200 
.000140 
.000200 
.000200 
.000200 
.000190 
.000200 
.000190 
.000200 
.000210 
.000220 
.000250 
.000210 
.000:110 
.000250 
.000270 
.000310 

000350 
.000440 
.C00500 
.000510 

000640 
'.000700 
.000900 
.001100 
.001220 

Inek. 
0. 

Inek. 
0. 

Iniiialload. 
TenaOe  Btrangtli. 

0. 

.000010 

.000010 

.000100 

.000090 

.000300 

.000200 

1   2;iu 

1      2.222 
15,333 
2,4U 
2,566 
2,667 
2.778 

.      2,  f<89 

.000040 

.000340 

.0015M 

.000689 

3.000 

1      3.111 
3.222 
3,  .133 
3,506 

.003330 

.001810 

General  9ummarjf, 


TenHt1eatreDf(tli  per  sqnare  inch  of  original  MOtloD ponnds..  157,740 

EluDfcaiion  per  inch  afW  mptnre inch..  .007 

Dioienfiloniiat  pointof  nipturo ".133X'M33 

lliMiurtioB  in  area  after  mptore,  per  oentom  of  original  Motion 20.4 

Poiiition  of  mpturo 6^"  ontaide  tiie  gauged  leacth 

Character  of  brolten  aurCaoe • Ilneailky 


TESTS   OP  IRON,    STEEL,   AND   OTHER  MATERIALS. 

Ko.  2318. 

Mark,  XVII. 

Sectional  area,  ".148Sx'M488=.02214  square  inch. 
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Sloneatlon 
per  Inch. 

SvocesuTe 

eloncation 

periBob. 

Pemument 
aet. 

Snoeeaeive 

peraunent 

set. 

Remark*. 

Totol. 

Per  square 
inok. 

P»undt. 

Ill 

221 

838 

443 

553 

664 

776 

886 

996 

1,107 

1.218 

1.3-i8 

1.439 

1.550 

1.601 

1,771 

1.888 

1,993 

2.163 

2,214 

2.325 

2.435 

2.546 

2.6S7 

2.768 

2.878 

2,989 

3,100 

3.20O 

POUMd$, 

6*000 

10.000 

15,000 

20.009 

25*000 

30,000 

35,000 

40,000 

45.000 

50.000 

65,000 

00,000 

65.0b0 

70.000 

75,000 

80.000 

85.000 

90.000 

95,000 

100,000 

106.000 

110,000 

115,000 

120,000 

125,000 

130.000 

135.000 

140,000 

144,630 

Inch. 
0. 

!000899 
.000670 
.000770 
.000950 
.001150 
.001360 
.001530 
.001740 
.001940 
.002180 
.002380 
.002830 
.002880 
.003130 
.003450 
.003740 
.004080 
.004489 
.004870 
.005320 
.005860 
.006390 
.007040 
.  .007710 

'.000450 

IndL 
0. 

.000200 
.'000190 
.000180 
.000200 
.000180 
.000200 
.000200 
.000180 
.000210 
.000200 

000240 
.000200 
.000250 

000350 
.000250 
.000320 
.000290 
.000340 
.000400 
.000380 
.000450 
.000540 
.000530 
•  000059 
.000670 
.000620 
.000020 

IndL 
0. 

Jffidl. 
0. 

Initial  load. 
TenaUe  strength. 

.000010 

.000010 

.000020 

.000010 

.000080 

.000060 

.000270 

.000190 

.000770 

.000500 

.001780 

.001010 

.003790 

.002010 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    144,680 

Blongation  per  inch  after  mptare , inch..         .003 

DinMDsioosatpotntofmptnre ; ".147X".147 

Kednctaon  in  area  after  mptare,  per  oentam  of  original  section 2.4 

PMitionofmptare 4".8  outside  the  gauged  length 

Chsrscter  of  nroken  snrfiMse iouiid  metal ;  fine  silky.    Fraotnred  at  defective  spot  in  wire 


1228        TESTS   OP   IRON,    STKEL,    AND    OTHER   MATERIALS. 

No.  2319. 
Mark  XVII I. • 
Sectional  area,  ^M493x^M496=.02232  square  inch. 


AppUed  loads. 

per  inon. 

SacceMiTo 
elongation 
per^oh. 

Permanent 

aet. 

SnoceaaiTe 
permanent 

aet 

Bemarka. 

Total. 

Per  Maare 
inok. 

Pounds. 

112 

223 

335 

440 

558 

009 

781 

893 

1,001 

1.110 

1,228 

1,839 

1,451 

1,602 

1,074 

1.780 

1,897 

2',  009 

2,120 

2.232 

2,344 

2.455 

2,607 

2,678 

2.790 

2,002 

3,013 

3,125 

3,230 

3.348 

3,514 

Pounds. 
5,000 
10,000 
15.000 

.    20.000 

^IS 

35.000 
40,000 
45.000 
50,000 
65,000 
60,000 
05.000 
70,000 
75,000 
80,000 
85.000 
90,000 
9.^O0O 
100.000 
105.000 
110,000 
115,000 
120,000 
125,000 
130,000 
135,000 
140.000 
145,000 
150,000 
157,440 

Inch. 
0. 

.000200 
.000380 
.000680 
.000760 
.0000?0 
.001130 
.001880 
.001530 
.001720 
.001020 
.002129 
.002300 
.002500 
.002820 
.008070 
.003850 
.003010 
.003850 
.004310 
.004050 
.005040 
.005450 

.'006500 
.007130 
.007020 
.008820 
.010000 
.011400 

Inch. 
0. 

.000200 
.000180 
.000209 
.000180 
.000160 
.000210 

1 000190 
.000200 
.000209 
.000200 
.000240 
.000280 
.000230 
.000250 
.000280 

.'000340 
000300 
!000340 
.900300 
.000410 
.000540 
.000510 
.000030 
.000719 
.000900 
.001180 
.001409 

Ineh. 
0. 

IncK. 
0. 

InitSalload. 

0. 

.000030 

.000080 

.000070 

.000040 

.000210 

.000170 

.000030 

.000880 

.001450 

.000820 

.003270 

.001820 



General  svmmary. 

Tenaile  atrength  per  Miiare  inch  of  original  aeotion poonda..  1S7,440 

SloDgation  per  inch  after  mptare inch..  .006 

DiDienaiona  at  point  of  rupture 'M32X'M83 

XeduoUon  in  area  after  rupture,  per  oentom  of  original  aeotion SL9 

Poaiiion  of  rupture 5^' ontaide  the  ganged  leninli 

Character  of  hrokflu  anrliaee flneaiiky 


TESTS   OF   IBON,    STEEL,    AND   OTHEB  HATEBIALS. 

No.  2320. 
Mark,  XIX. 
Sectional  area,  ".1494  x  ".1496=. 02235  square  inch. 
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Applied  loada. 

^sr 

SaooeMive 
elongation 
perlnoh. 

Penaaaent 

not. 

SaooeosiTo 
■eft. 

Bemarks. 

Total. 

PoundM. 

112 

224 

335 

447 

559 

671 

782 

894 

1.006 

1.118 

1.229 

1.341 

1,453 

1,565 

1.676 

1.788 

1.9U0 

2,012 

2.123 

2.235 

2.347 

2,469 

2,570 

2,683 

2.7W 

2,006 

3.017 

3,129 

3,241 

3.35:1 

3.724 

Poundg. 
6,900 
10,000 
15.000 
20.000 
2.\000 
90,000 
85,090 
40.000 
45,000 
50.000 
55.000 
60.000 
65,  OU) 
70.000 

90,000 
85.000 
90,000 
9.5,000 
100,000 
10.5, 000 
110.000 
115.000 
120.000 
125,000 
130,000 
135^009 
140,000 
145,000 
150,000 
166^620 

Inch. 

0. 

.000200 
.000409 
.000580 
.000740 
.000890 
.001120 
.001290 
.001500 
.001680 
.001890 
.002000 
.002320 
.002530 
.00J780 
.003010 

..003270 
.003620 
.003830 
.004170 
.004540 
.004890 
.005299 
.00S6N> 
.006219 
.906760 
.007330 
.008079 
.908960 
.910070 

Inch. 

0. 
.000200 
.000200 
.000189 
.900160 
.000150 
.000230 
.000170 
.000210 
.000180 
.000210 
.000200 
.000230 

'.000210 
.000250 
.000280. 
.000260 
.000250 
.000310 
.000340 
.000370 
.000350 
.000400 
.000399 
.000539 
.000660 
.000570 
.000740 
.000890 
.001110 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tendle  strength. 

0. 

.000060 

.000090 

.000080 

.900030 

.000230 

.000159 

rooosoo 

.000390 

.001190 

.900630 

.002620 

.001430 

General  enmrnary, 

Tmiailo  Hireaieih  per  sqnare  inch  of  original  section pounds..  106^620 

XloDKation  per  inch  after  rapture .' inch..  .025 

iJifnensions  at  point  of  mptnre 'M83X".183 

Reduction  in  area  after  ruptore,  per  oentam  of  oitiginal  ieoilon 20.9 

HositioBofmptiire at  middle  of  ganged  length 

Cksneter  of  bvokeii  aaiftoa — ^ fine  silky 


1230       TESTS   OF   IBON,   STEEL,    AND   OTHES   MATEBIAL8. 

No.  2321. 
Mark,  XX. 
Sectiooal  area,  'M500  x  ".1500==  .0225  square  inch.    - 


Applied  loads. 

Slonffotlon 
per  inch. 

tfncoAralre 
per  inch. 

PerniMieiit 
■et. 

SnocesalTe 

permiuient 

set. 

Bemarks. 

ToUl. 

Pound*. 
112 

226 
3:18 
4V0 

5o:i 

675 
7«iH 
0  0 
1.013 
1. 1V5 
1,237 
1,3..0 
1.403 
1. 575 
1,688 
l.MIO 
1,913 
2,025 
2. 138 
2,  2fi0 
2, 30.1 
2,475 
2.5«i 
2.7»i 
2,813 
2. 025 

3,o:w 

3,150 
3.263 
3.375 
3,710 

Per  M  nare 
inoo. 

Pounds. 
5,000 
10.000 
15.000 
20,000 
25,000 
30.000 
3,\000 
40,000 
45.000 
50,000 
55.000 
60,000 
6.5.000. 
70.000 
75.0U0 
80.000 
85.000 
90.000 
9h,  000 
100,000 
105. 000 
110,000 

n.'i.ooo 

120,000 
12.1, 000 
130,  (NNI 
135,000 
140.000 
145^(100 
150,000 
164,890 

Inch. 
0. 

.000200 
.000370 
.000550 
.000730 
.000050 
.  001120 
.001390 
.001520 
.001720 
.001960 
.002170 
.002400 
.002610 
.002840 
.003100 
.003360 
.003640 
.003030 
.004270 
.004610 
.004970 
.005370 
.  OO.'*K70 
.000360 
.000820 
.007580 
.008350 
.009150 
.010350 

Inch. 
0. 

.000200 
.000170 
.000180 
.000180 
.000.^20 
.000170 
.00018i» 
.000220 
.000200 
.000240 
.000210 
.000230 
.060210 

.ooo2:to 

.000260 

.000260 

.000280 

.000290 

.000340. 

.000340 

.000360 

.000400 

.000500 

.000490 

.000460 

.000760 

.000770 

.0CO8O0 

.001200 

Inch. 
0. 

Inch. 
0. 

Ittitialloiid. 
TeneilesiiVDgih. 

0. 

.000070 

.000079 

.000110 

.000049 

.000240 

.oooiao 

.000620 

.000380 

.001320 

.000700 

.002870 

.001660 

Genm^al  aumnuiry. 

Tensile BtreoKth  per sqaare inch  of  origioAl  Motion pounds..      164,890 

EloDKsUon  per  loch  soer  raptare inch..  .098 

Dimensions  at  point  of  raptare ".134X<M34 

Reduction  in  area  after  rapture,  per  centmn  of  ccigiBal  siwtimi 29.2 

Position  of  rapture ^  outside  the  ganged  leurtb 

Cliaracter  of  broken  surlisfie • lino  aiSky 
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[Hm  reoeived  » light  Mmeallng  »ftar  the  fifth  draaght.    Speoimono  token  from  ooU  in  the  order  of  their 


TESTS   OF   IRON,  STEEL,  AND   OTHEE   MATERIALS. 

STEEL  WIRE  "Ah  SQUARE,  TINNED, 

fth  draaght.    Sp 
test  nomhen.  J 

No.  1675. 
Sectional  area,  ".ISOOx  ".160S=.02257  square  inch. 


AppUedlondt. 

Ehingatkm 
perinoh. 

SaooeMtre 
elongatloQ 
perinoh. 

Permanent 
■et 

SncoeeaiTe 

BemarkB. 

Total 

PerMoare 
inch. 

Poundt. 
113 
226 
339 
451 
561 

6n 

790 
903 
1,016 
1.129 
1.241 
1.354 
1,467 
1.580 
1.693 
!,«» 
1.918 
2.031 
2.144 
2.257 
2,376 
2,483 
2.566 
2.768 
2,821 
2.934 
2,952 

PmwdM. 

5,000 

10.000 

15,000 

20,000 

25,000 

36,000 

85,600 

46.660 

45.000 

66.060 

65,006 

96.000 

95.060 

70,000 

75.000 

86.006 

85.060 

90  000 

96.006 

190.060 

195.006 

110.666 

115,006 

130.069 

VIS.  000 

130,006 

130,790 

0. 

.000120 
.000310 
.960460 
.' 000640 
.060810 
.001010 
.001220 
.001410 
.061690 
.001840 
.002000 
.062300 
.002950 
.002840 
.003110 
.003410 
.003780 
.604189 
.004680 
.606246 
.00j810 
.006710 
.668360 
600040 
! 018660 
.0260 

IfldL 

0. 

.000120 
.600190 
.000150 
.000180 
.060170 
.000200 
.660216 
.000190 

1 000210 
.000220 
.060240 
.000260 
.000890 
.000270 
.000300 
.000379 

.000500 
.000560 
.000576 
000900 
I00I560 
.661649 
.668140 
.001920 

Inek, 
0. 

Inch, 
0. 

Initial  load. 

• 

-.000036 

-.000039 

-.000030 

0. 

.000066 

.006066 

.000310 

.000350 

.001016 

.060760 

' 

.003589 

.602576 

General  tummary, 

TABsile  strength  per  square  inch  of  original  seotion pounds..         130,700 

ElOQgstioo  per  inch  after  rupture • inoh..  .023 

Dimeosioos  at  point  of  mptare ".laiX'MSl 

Kedootiea  in  area  after  mptore,  per  oentnm  of  original  iootloii 86.1 

Chsiaeterof  bcokonsorfMe fine  silky 


1232        T£8T8   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  1676. 
Sectional  area,  'M500x'M605=:.02257  square  inch. 


Applied  loads. 

Elon^tUut 
per  inch. 

SacAMsire 

Permanent 
•et. 

Sncoeasive 
set. 

Remarks. 

Total. 

Pounds. 

113 

226 

339 

451 

504 

677 

700 

003 

1.016 

1. 129 

1.241 

1..354 

1.467 

1.580 

1.693 

1.806 

1.91M 

2.031 

2,144 

2.257 

2.370 

2.483 

2,506 

2.708 

2.S21 

2.934 

2,053 

Per  sqaare 
inch. 

Pounds. 
5.000 
10,000 
].*i.000 
20.000 
25.000 
80.000 
35.000 
40.000 
45.000 
50.000 
6-).  000 
60.000 
65.000 
70.000 
75.000 
80.000 
85.000 
90.000 
95.000 
100.000 
105. 000 
110.000 
115.006 
120,000 
125.000 

i:;o.  000 

130.840 

Inch. 
0. 
.000200 
.  000310 
OOO-iOO 
.OOOOHO 
.OOOitfW 
.001060 
.001220 
.001420 
.001630 
.001850 
.OOiOoO 
.002240 
.OO'^KJO 
.002770 
.003000 

.ooaii'O 

.003500 
.00:t880 
.004230 
.004600 
.005110 
.005660 
.000420 
.007540 
.009870 
.010570 

Inch. 
0. 

.oooeoo 

.000110 
.000190 
.000180 
.000200 
.000180 
.000160 
.«002M 
.900210 
.D00220 
.000200 
.000490 
. 000260 
.000270 
.000280 
.D00280 
.000280 
,000320 
.000360 
.000436 
.000450 
I000656 
.€00760 
.001120 
.002380 
.000700 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
TenaUe8tran«th. 

0. 

.600060 

.000061 

K 

.000200 

.000140 

.000360 

.000166 

.000776 

.000410 

.002000 

.601280 

General  «umMary. 

Tensile  strength  per  square  inch  of  original  section • pounds..  190.810 

Klongation  i>er  inch  after  rupture inch..  .0038 

Dimensions  at  point  of  rupture ".116X".  116 

Keduction  in  area  after  rupture,  per  oentnin  of  origlDalaeotiQtt 40.4 

Position  of  rupture ^ ontaide  the  ganged  leoKth 

Chsnwter  of  broken  soifiMM « ftae  silky 


TESTS   OP    lEON,    STEEL,    AND   OTHER   MATERIALS.         1233 
No.  1677. 
Sectional  area,  'M500x'M505=.02257  square  inch. 


Applied  loads. 

Elongation 
per  mcb. 

SuoceAsive 
elonj^ation 
per  inch. 

Pemmuent 
sot. 

Suocesaive 

permanent 

set. 

RemArka. 

Total. 

Per  square 
incli. 

Pounds. 

113 

226 

339 

451 

564 

677 

790 

903 

1,016 

1,129 

1,241 

1,354 

1.467 

1,580 

1,693 

1.806 

1,918 

2.031 

2,144 

2,257 

2,370 

2,483 

2.506 

2,708 

2.821 

2,934 

3.036 

Pounda. 

5.000 

10,000 

15,000 

20.000 

25.000 

80,000 

35.000 

40,000 

45,000 

50.000 

55,000 

60,000 

65,000 

70,000 

75,000 

80,000 

85,000 

90,000 

95,000 

300,000 

105,000 

110, 000 

115,000 

120.000 

125.003 

130.000 

134,510 

Inch. 
0. 

.000170 
.000340 
.000510 
.000670 
.000860 
.001050 
.001250 
.  001460 
.001670 
. 001870 
.  002070 
.0023:«) 
.002560 
.  0i»2830 
.003110 
.003360 

.  0039!H) 
.004350 
.004740 
.005220 
.005780 
.006490 
.007540 
.009570 
.020000 

Inch. 
0. 

.000170 
.  000170 
.000170 
.000160 
.000190 
.000190 
. 000200 
.000210 
.  000210 
.000200 
.000200 
.000260 
.000230 
.000270 
.000280 
.000250 

.     Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.OOOOoO 

.000059 

.000130 

.000080 

.000340 

.000210 

.  000280 

.000350 
.000360 
.  000390 
.000480 
.000560 
.000710 
.001050 
.  002030 
.010430 

.000740 

.000400 



.001920 

.001130 

General  summary. 

Tensile  stren^li  per  sqoaro  inch  of  original  section '. poands..  134,510 

Slongation  i>er  inch  after  mptare inch..  .012 

Dimeoaionaatpointofroplare 'M25X".125 

Redactkm  in  are*  after  ruptare,  per  centum  of  original  section 30.7 

Position  of  rapture P'.3  onteide  the  ganged  length 

Chsiacter  of  broken  surface fine  silky 

H.  Ex.  31 78 


1234        TESTS   OF    IRON,    STEEL-,    AND   OTHER   MATERIALS. 

No.  1678. 
Sectional  area,  'M500x".1505=.02257  square  inch. 


AppUed  loads. 

EloDgatioD 
per  inch. 

Inch. 
0. 

.000230 
.000370 
.000550 
.000740 
.000940 
.001130 
. 001310 
.001500 
.001720 
.001930 
.  002140 
.002350 
.002600 
.002870 
.003170 
.0034S0 
.003720 
.004070 
.004470 
.004970 
.005470 
.006230 
.007320 
.008960 
.017600 

Succesalvc 
eloneation 
per  inch. 

Pernianont 
set. 

Saccesaive 

permanent 

set. 

I 

Total. 

I*er  sqaare 
inch. 

Pounda. 

5,000 

10,000 

15,000 

20,000 

25,000 

30.000 

35,000 

40,000 

4^000 

50,000 

.•^5,000 

60,000 

65,000 

70.000 

75,000 

80,000 

85.000 

90,000 

95,000 

100.000 

105.000 

110,000 

115,000 

120,000 

125,000 

128,050 

Eemarks.              j 

1 

i 

Pounda, 

113 

226 

330 

451 

564 

677 

700 

003 

1,016 

1,129 

1.241 

1,354 

1,467 

1.580 

1,603 

1.806 

1,018 

2,031 

2,144 

2.257 

2.870 

2,483 

2.506 

2,708 

2,821 

2,800 

iMh. 

0. 

.000230 
.000140 
.000130 
.000190 
. 000200 
.000190 
.000180 
.000190 
.000220 
.000210 
.000210 
.000210 
.000250 
.000270 
.000300 
.000260 
.000290 
.000350 
.000400 
.000500 
.  000500 
.000760 
.001000 
.  001640 
.008540 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

::::::::::.::"::::" 

.000030 

.000030 

.OOOOOO    1      .000030 

1 

::;:::::;::;r--":""-* 

.000160 

.000100 

.000350 

.000190 

.000820 

.660476 

.002030 

.001810 

Tensile  strength. 

General  eummary. 

Tensile  strength  per  square  inch  of  original  section ponnds..  128.030 

Elongation  per  inch  after  rapture inoh..  .023 

Dimensions  at  point  of  rapture 'M25X'M25 

Redaction  in  area  after  rupture,  per  centum  of  original  aeotioiD 30. 7 

Character  of  broken  surface fine  silky 
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Ko.  1679. 
Sectional  area,  'MSOOx  ".1505  =.02257  square  inch. 


Applied  loada. 

Elongation 
per  inch. 

Inch. 
0. 
.000170 
.000340 
.000500 
.000660 
.000850 
.001040 
.001250 
.001450 
.001650 
.001850 
.002070 
.002320 
.002540 
.002800 
.003070 
.003320 
. 003820 
.003970 
.  004310 
.004700 
.005140 
.005760  • 
.006560 
.007500 
. 010220 
.OUIOO 

Sncceaoive 
elongation 

Pcrmanenl 
set. 

Saccesslvo 
set. 

RemarkB. 

Total 

Per  Aqnare 
inch. 

Potmdt. 
113 
226 

Pounds. 

5,000 

10.000 

15.000 

20,000 

A  000 

30,000 

35,000 

40.000 

45,000 

50,000 

55.000 

00.000 

65.000 

70,000 

76,000 

80.000 

85.000 

90.000 

95,000 

100,000 

105,000 

110. 000 

115,000 

120,000 

125,000 

130.000 

130.930 

Ineh. 

0. 
.000170 
.  000170 
.000160 
.000160 
.000190 
.000190 
.000210 
.000200 
.000200 
.000200 
.000220 

-.000250 
.000220 
.000260 
.000270 
.000250 
.000300 
.000350 
.000340 
.000390 
.000446 
.000620 
.000800 
.001000 
.002660 
.003880 

Inch. 
0. 

I,ieh. 
0. 

Initial  load. 
Tensile  utrengtb. 

339 

451 
564 

~.  000020 

-.000020 

677 

790 

9U3 
1  016 

0. 

.000020 

1,129 
1,241 

1.354 
1,467 

.000120 

.000120 

1,580 

1.693 

1.806 
1.918 

.000310 

.000190 

2.031 

2,144 
2,257 
2.370 

.000730 

.000420 

2,483 

2.506 
2,708 
2,821 

.  002010 

.001280 

2.934 

2,955 



General  mmmary. 

Teniiile  strongtii  per  sqTiare  inch  of  original  section poonds..  130,930 

EIoDirat ion  per  inch  after  nxptare inch..  .008 

Dimensions  at  point  of  mptoro '. ".118  X  ".118 

]UMlticti«n  in  area  after  mptnxe,  per  centum  of  original  section 38.3 

Position  of  mptare 2'f.6  outside  the  ganged  length 

Character  of  hroken  snrfaioe fine  silky 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


Samples  of  wire  taken  from  experimental  oast-iron  wire-wound  cylinder  after  completion  < 
the  soldering  process  and  dismantling  of  the  ojflinder. 

No.  747. 
Mark,  1. 

Sectional  area,  ^M495x'M495=.02235  sqaare  inch. 
Oaaged  length  10''. 


Applied  IomU. 

In  ganged  length. 

Remarks. 

TotaL 

Per  sqnare 
inch. 

Elongation. 

Set. 

Pounds, 

112 

224 

335 

447 

559 

671 

783 

894 

1.006 

1,118 

1,229 

1.341 

1,453 

1,666 

1,676 

1.788 

1,900 

2,012 

2,123 

2,235 

2.347 

2.459 

2,570 

2,682 

2.794 

2.906 

3,017 

8.129 

3,241 

3.353 

3,464 

3,576 

3,688 

3,800 

4.046 

0 

Pounds. 
5,000 
10.000 
15,000 
20.000 
25.000 
30,000 
85.000 
40,000 
45,000 
60,000 

55.ooa 

60,  OUO 
65,000 
70.000 
75,000 
80,D00 
85.000 
90,000 
95.000 
100,000 
105.000 
110.  OUO 
115.000 
120.000 
125,000 
130,000 
135.000 
140,000 
145,000 
150,000 
155,000 
160,000 
165,000 
170,000 
181,029 
0 

Jneh. 

0. 

.0018 
.0033 
.0051 
.0009 
.0088 
.0103 
.0122 
.0138 
.0152 
.0178 
.0193 
.0210 
.0230 
.0248 
.0287 
.0287 
.0304 
.  0326 
.0346 
.0367 
.0392 
.0417 
.0449 
.0480 
.0504 
.0532 
.0567 
.0600  . 
.0644 
.0090 
.0750 
.0813 
.0678 

Inch. 
0. 

Inidalload. 
TenaUeatrength. 

.0001 

.0003 

.0004 

.0006 

.0008 

.0648 

.0094 

.0190 

.11 

Fractared  2'M  inside  the  ganged  length. 
Area  at  fracture,  'M33x'M33=.0177  square  inch. 
Contraction,  20.8  per  cent. 
Appearance,  silky. 


TESTS   OF   IBON,    STEEL,    AND    OTHER   MATERIALS. 

No.  748. 
Mark,  2. 

Sectional  area,  'M49x'M49=.0222  square  inch. 
Ganged  length,  W. 
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AppUedloadB. 

In  ganged  length. 

RemarkB. 

Total. 

PereqoAre 

Elongation. 

Set. 

PomuU, 

111 

222 

333 

444 

555 

666 

777 

888 

990 

1.110 

1,221 

1,333 

1.443 

1,554 

1,665 

1,778 

1,887 

Pounds. 

5,000 

10.000 

15.000 

20,000 

25,000 

30,000 

35,000 

40.000 

45,000 

50.000 

55.000 

60.000 

65,000 

70.000 

75.000 

80,000 

85,000 

00.000 

05.000 

100,000 

105.000 

110.000 

115,000 

120.000 

125.000 

130.000 

135.000 

140,000 

145,000 

150,000 

155.000 

160.000 

165.000 

170.000 

185.774 

0 

Inch. 
0. 

.0018 
.00.16 
.0052 
.0060 
.0082 
.0102 
.0121 
.0143 
.0100 
.0178 
.0103 
.0310 
.0220 
.0249 
.0268 
.02H5 
.030.5 
.0326 
.0346 
.0365 
.0390 
.0412 
.0133 
.04.S0 
.0484 
.0507 
.0536 
.0.564 
.0503 
.0631 
.0682 
.0712 
.0768 

Inch, 
0. 

Initial  load. 
Tenailo  strength. 

0. 

.0005 

.0009 

.ocoi* 

?i? 

.0022 

2,442 

1      21553 
1      2.664 

2.775 

.0030 

2.888 

2.907 

3,108 
3,219 

.0068 

3.330 

3.441 

3^652 
3.863 

.0120 

3,774 

4,124 

0 

.03 

Area  at  fracture,  'M32x'M32=.0174  square  inch. 

Contraction,  21.6  per  cent. 

Fractured  2"  outside  the  gauged  length. 

Appearance,  silky;  light-colored  metal  at  the  circumference. 


1238        TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  749. 

Mark,  3. 

Sectional  area,  M495x".  1495 =.02235  square  inch. 

Gauged  length,  10''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqaaro 
.  Inoii. 

Elongation. 

Set. 

Inch. 
0. 

Pound*. 

112 

224 

335 

447 

669 

671 

782 

894 

1,006 

1,118 

1,229 

1,341 

1,453 

1,565 

1,676 

1,788 

1,900 

2,012 

2.128 

2,235 

2,347 

2,450 

2,570 

2.682 

2.794 

2,906 

3,017 

3,129 

3,241 

3,353 

3,464 

3,576 

3.688 

3,800 

4,066 

Poundt. 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000  • 
35,000 
40,000 
45.000 
50,000 
65,000 
60,000 
65,000 
70,000 
75.000 
80.000 
85,000 
90,000 
95,000 
100,000 
105,000 
110.000 
115,000 
120,000 
125.000 
130.000 
135.000 
140.000 
145,000 
150,000 
155,000 
160,000 
165,000 
170,000 
181,923 

Inch. 

0. 

.0013 
.0033 
.0049 
.0064 
.0081 
.0004 
.0114 
.0131 
.0140 
.0166 
.0182 
.0201 
.0221 
.0239 
.0260 
.0279 
.0299 
.0319 
.0340 
.0362 
.0387 
.0408 
.0433 
.0460 
.0486 
.0508 
.0550 
.0582 
.0619 
.0659 
.0712 
.0769 
.0860 

Initial  load. 
Tensiio  strongth. 

0. 

.'666i'* 

.6662 

.0006 



.0022 

.0041 

.0089 

.0163 

Area  at  fracture,  ".135x'M35=.0182  square  inch. 
Contraction,  18.6  per  cent. 
Fractured  2^''  inside  the  gauged  length. 
Appearance,  fine  silky. 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1239 

Sample  of  mre  which  broke  while  winding  the  experimental  cast-iron  cylinder. 

Sectional  area,  'M49x'M49=.022  square  inch. 
Tensile  strength,  3,890  pounds =176,820  pounds  per  square  inch. 
Area  at  fracture,  ".148x'M48=.0219  square  inch. 
Contraction,  1.3  per  cent. 

Fractured  4"  from  break  in  wire  which  occurred  during  winding. 
Appearance,  silky.    Surface,  conchoidal. 

Tinned  steel  wire  tested  after  treatment  by  heating  and  oooUng. 

No.  1.  Tested  as  cut  from  coil. 
No.  2.  Heated  and  plunged  into  water. 
No.  3.  Stream  of  water  on  tongs  and  wire  until  cooled. 
No.  4.  Heated  and  tongs  taken  off,  and  wire  cooled  as  soon  as  braz- 
ing would  have  set. 
No.  5.  Heated  and  allowed  to  cool  in  hot  tongs. 

Sectional  area  of  wire,  ''.149x'M49=.0222  square  inch. 


Test 
nam- 
bep. 

Mark. 

Tensile  strength. 

Area  at  fracture. 

Controotion 
of  area. 

Totid. 

Per  square 
inch. 

1147 
1148 
1149 
IISO 
1161 
1152 
1153 
1154 
1155 
1156 
1157 
1158 
1150 

2 
2 

1  Spliced  f 
I    wirea  J 
f    yrith    ) 
J   teeth.    I 

Pounds. 
3,815 
2,020 
1.080 
2,010 
1.930 
1,880 
1,915 
1,830 
1,920 
1.480 
1.580 
900 
1,540 

Pounds. 
171,850 
91,000 
89,190 
90.050 
86.940 
84,680 
88,260 
82,430 
86,480 
66,670 
71,620 
40,640 
69.370 

In.     In.    Sq.  in. 
.130y.  130=.  0169 
.lOOX.  100=.  0100 
.lOOX.  100=.  0100 
.lOOx.  100=.  0100 
.lOOx.  100=.  0100 
.lOOX.  100=.  0100 
.090X.  090=.  0081 
.095X.  095^.  0090 
.095X.095-.0090 

[separated  along  the 
f     splice. 

PereenL 
23.9 
65.0 
56.0 
55.0 
55.0 
55.0 
ft3.5 
59.5 
59.5 

All  the  heated  wires  fractured  near  the  end  of  the  heated  section ; 
the  opposite  end  also  drawing  down  at  this  point. 

Ttsis  of  brazed  splices  with  interlocking  teeth  of  '^.13  steel  wire  which  have  been  swaged  after 

brazing. 

No.  2297. 
Marks,  III. 

Tensile  strength,  1,480  pounds. 
Separated  along.scarf  of  weld. 

No.  2298. 
Marks,  IIII. 

Tensile  strength,  1,820  pounds. 
Fractured  at  end  of  scarf. 

No.  2299. 
Marks,  IIUI. 

Tensile  strength,  1,910  pounds. 
Fractured  in  scarf  following  joint  J  inch. 


1240         TESTS    OP   IRON,  STEEL,  AND    OTHER    MATERIALS. 

Tahulaiion  of  tests  o/'M5  square  steel  wire  specimens  fro  >h  twenty  selected  billets. 


Elongation. 

Tost 
num- 

luT. 

2302 

Mark. 

Tensile 
strength 

per 
square 
inch. 

Pounds. 

160,850 

Con. 
traction 
of  area. 

Per  et. 
IP.O 

Location  of  fractnre. 

Appearance  of 
fraotoro. 

At 
140,000 
pounds 

per 

SqilHTe 

inrh. 

Per  ct. 

.8 

After 
rnpt- 
ure. 

Per  of. 
.9 

I 

5i"  outside  the   gauged 

length. 
3".8  inside  the    ganged 

length. 
5". 6  outside  the  gauged 

length. 
U"  oiitsido  the  ganged 

length. 
5J"   outside  the  ganged 

length. 
0|"   outside  the  ganged 

length. 
{H"  outside  the  gauged 
i    length. 

)At  defective  spot  In  the 
t    corner  of  wire. 
4J"   outside  the  gauged 

length. 
2"  from  middle  of  gange<l 

length. 
1"  outside    the   gauged 

length. 
y   outside    the    gauged 

length. 
5"    outside   the   ganged 

length. 
2"     inside     the    gauged 

length. 
54"   outside  the   ganged 

length. 
6i"  outside  the  ganged 

length. 
5^''   outside  the  gauged 

length. 
(4". 8  outside  the  ganged 
\    length. 

(At  defective  spot  in  wire. 
5"    outside   the  ganged 

length. 
At    middle     of   ganged 

length. 
4"    outside   the   ganged 

length. 

Fine  silky. 

2303 

II 

101,800 

.9 

.9 

23.9 

Do. 

23M 
2305 
230C 

III 
IV 

159, 730 
166, 370 
170,710 

.8 
.8 
.8 

.0 
1.5 
1.3 

21.5 
21. 2 
10.8 

Do. 
Do. 
Do. 

2:{07 

VI 

157. 190 

1.0 

1.4 

27.5 

Do. 

2308 
2300 

VII 
VIII 

153,150 
148,410 

.8 
1.0 

.4 
.6 

2.1 
28.8 

I  Fine  bilky  for 
>    the  HO  and 
metal. 

Fine  silky. 

2310 

IX 

166,  670 

.8 

2.0 

17.0 

Do. 

2311 

X 

144,460 

1.0 

.5 

27.4 

Do. 

2:112 

XI 

175,890 

.  7 

.8 

13.7 

Do. 

2313 

XII 

163,990 

.9 

.8 

20.9 

Do. 

2314 

XIII 

167, 130 

.9 

2.4 

16.0 

DO. 

2315 

XIV 

158,600 

.9 

.6 

21.3 

Do. 

2316 
2317 

XV 

XVI 

164,  200 
157,  740 

.8 
.9 

1.0 
.7 

19.4 
20.4 

Do. 
Do. 

2318 
2310 

XVII 
XVllI 

144,  530 
157, 440 

.9 
.9 

.3 
.6 

2.4 
21.9 

iFine  silky  for 
S    the  aonnd 
y    metal. 
Fine  silky. 

23:0 

XIX 

166,  6.0 

.8 

2.5 

20.9 

Do. 

2321 

XX 

164,890 

.8 

.8 

20.2 

Do. 

TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.         1241 


Samples  of  mre  taken /rom  experimental  cast-iron  wire-wound  cylinder  after  compUtion  of 
the  soldering  process  and  disTnantling  of  the  cylinder. 


Test 
nam- 
ber. 

Mark. 

1 
2 

3 

Tensile 
stren(i:th 

per 
aqaare 
inclL 

SlongaUon. 

CJon- 
traction 
of  area. 

Location  of  fraotare. 

Appearance  of 
fracture. 

At 

140,000 
pounds 

per 
sqtuie 
inch. 

After 
rapt- 
nre. 

747 

748 

749 

Pounds. 
181,029 

186.774 
181,923 

Perct. 
.6 

.5 
.6 

Per  cL 

1.1 

.3 

Perct. 
20.8 

2L6 
18.6 

2".l    insido    tho   ganged 

length. 
2"    outside   tho   ganged 

length. 

2|"    inside    the   gauged 
length. 

Silky. 

SUkT,  light 
colored  metal 
at  oirourofer- 
ence. 

Fine  silky. 

[Samples  have  received  a  light  annealing  after  the  fifth  draught. ] 

1675 
1676 

1677 

1678 
1679 

130.700 
130,840 

134, 610 

128,060 
130,930 

2.3 

.4 

1.2 

2.3 
.8 

35.1 
40.4 

30.7 

30.7 
38.3 

Fine  silky. 
Do. 

Do. 

Do. 
Do. 

Outside    the     gauged 

length. 
1".3  outside  the  gauged 

length. 

2".6  ouUide  the  gauged 
length. 

1242        TESTS   OP    IRON,    STEEL,    AND   OTHER   MATERIALa 

OVND  STEEL  WIRE. 
iFoicign  mannfap.tare.] 

No.  2300. 

Straightened  from  a  coil  8"  diameter  before  testing. 

Diameter,  ".0880. 

Sectional  area,  .00608  square  inch. 

Gauged  length,  10". 


Applied  loads. 

• 

Eloneation 
perlnclk 

Saooessive 
elongation 
per  inch. 

Permanont 
sot. 

Saccessive 
set. 

Remarks. 

Total. 

Per  annaro 
Inc^. 

Poundt. 

30.4 

60.8 

91.2 

121.6 

162.0 

182,4 

212.8 

243.2 

273.6 

304.0 

334.4 

364.8 

395.2 

425.6 

456.0 

486.4 

516.8 

5*7.2 

577.6 

608.0 

638.4 

668.8 

699.2 

729.6 

760.0 

700.4 

820.8 

851.2 

881.6 

912.0 

942.4 

972.8 

1,003.2 

1.033.6 

1,061.0 

1.094.4 

1,124.8 

1, 155. 2 

1,185.6 

1,216.0 

1,246.4 

1,276.8 

1,47&0 

Pound: 

6,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35.000 

40,000 

45,000 

50,000 

65,000 

60,000 

65,000 

70,000 

76.000 

80,000 

85.000 

90,000 

95,000 

100,000 

105,000 

110,000 

115.000 

120,000 

125,000 

130.000 

135,000 

140,  000 

145,000 

150.000 

155,000 

160,000 

165,000 

170, 000 

175.000 

180,000 

185,000 

190,000 

105,000 

200,000 

205.000 

210,000 

243,090 

Inch. 
0. 
.000240 
.000440 
.000500 
.0008t!0 
.001010 
.OOUCO 
.001340 
.001520 
.  001740 
.001900 
.002110 
.002330 
.002520 
.002730 
.002920 
.003120 
.003330 
.003510 
.003720 
.003940 
.004180 
.004400 
.  0047(K> 
.004950 
.005200 
.005500 
.005790 
.006100 

.006600 
.007030 
.007380 
.007740 
. 008160 
.008570 
.009070 
.009520 
.010090 
.010750 
.011630 
.012470 

Inch. 
0. 

.000240 
.000200 
.000150 
.000230 
.000190 
.000150 
.000180 
.000180 
.000220 
.OOOIGO 
.000210 
.000220 
.000190 
.000210 
.000190 
.000200 
.000210 
.000180 
.000210 
.000220 
.000240 
.000220 
.000300 
.000250 
.000250 
.000300 
.000200 
.000310 
.000250 
.000340 
.000340 
.000350 
.000360 
.000420 
.000410 
.000500 
.000450 
.000570 
.000660 
.000880 
.000840 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
TcnsUo  strength. 

General  eummary. 

Tensile  strenRth  per  square  inch  of  original  section ponnds..    243,000 

Elongation  per  inch  after  mpture men..         .o» 

Beduction  in  diameter  at  point  of  ruptnre......^........— ao--  0=* 

Rodnotion  in  area  after  mptnro.  per  centum  of  original  section 47.  i 

PoslUon  of  rupture - ■'""**^^®«£2%*C5 

Character  of  broken  surface nnesitty 


TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 
No.  2301. 
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From  same  coil  as  No.  2300,  annealed  by  beating  cberry  red  in  a  gas 
jef  and  cooling  in  open  air. 
Diameter,  ''.0880. 
Sectional  area,  .00G08  square  inch. 


Applied  loads. 

EloDjcation 
per  inch. 

Sacoessive 

elongation 

per  inch. 

PormancDt 
set. 

SooeenaiTe 

permanent 

set. 

Remarks. 

Total 

Per  sqtiare 
iocb. 

Pounds. 

30.4 

80.8. 

91. 2  • 

121.8 

152.0 

182.4 

212.8 

243.2 

2718 

304.0 

334.4 

384.8 

39.1.2 

4t5.8 

4.'^6.0 

488.4 

518.8 

547.2 

)     577.8 

Pounds. 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 

r^.  000 

55, 000 
CiO.OOO 
05,000 
70, 000 
75.  OOO 
80,(100 
85.000 
00,000 
05,000 
121,  050 

Inch. 

0. 

.000230 
.000410 
.000590 
.000760 
.000020 
.001120 
.001280 
.001480 
.001650 
.001860 
.002030 
.002250 
.002460 
.002750 
. 003120 
.003550 
.004870 
.008550 

Inch. 

0. 

.000230 
.000180 
.000180 
.000170 
.000160 
.000200 
.000160 
.000200 
.000170 
.000210 
.000170 
.000220 
.000210 
.  000290 
.  000370 
.000430 
.001320 
.003680 

0.         • 

Inch. 
0. 

Initial  load. 
Tonsilo  strength. 

736.0 

General  summary. 

Tensile  strength  por  square  inch  uf  original  section pounds..      121,050 

Sloogation  per  inch  atter  raptare inch..  .038 

Keddction  in  diameter  at  point  of  rnptoro do...  .035 

Keduetion  in  area  after  rnptoro,  por  contam  of  original  section 63.T 

Position  of  mptnre 8"  oatsido  the  ganged  length 

Character  of  broken  Borfaoe flno  silky 
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EXPERIMENTAL  CAST-IRON  WIRE-WOUND  CYLINDER. 

This  experiment  consisted  in  winding  a  cast-iron  cylinder  witli  thirty- 
seven  layers  of  steel  wire  'M5  sqnare,  laying  two  wires  at  a  time,  each 
under  a  tension  of  000  pounds  total,  or  40,000  pounds  per  sqnare  inch. 

Previoas  to  winding  the  cylinder  was  measured ;  its  external  and  in- 
ternal diameters  and  length,  apd  also  diameters  on  each  flat  face,  were 
established  by  center  punch  marks  and  their  distance  apart  measured. 

The  dimensions  were  all  referred  to  standard  bars  of  wron|;ht  iron 
kept  in  the  same  room  with  the  cylinder. 

During  the  progress  of  winding  the  accessible  diameters  of  tho  bore 
were  measured  from  time  to  time. 

When  the  winding  was  completed  and  the  cylinder  removed  from  the 
hithe,  a  complete  set  of  measurements  was  taken,  excepting  the  external 
diameters,  which  were  covered  with  wire  wrapping. 

These  measurements  were  again  repeated  after  the  process  of  solder- 
ing and  after  dismantling. 

The  diameters  of  the  bore  at  face  a  h  were  repeatedly  measured  before 
winding  began,  it  having  been  found  that  the  apparent  diameters  varied 
on  different  occasions  when  compared  with  the  wrought-iron  standard 
bar.  The  difference  in  diameters  then  observed  was  attributed  to  the 
difference  between  the  mean  temperature  of  the  standard  bar  and  the 
cylinder,  and  while  the  standard  bar  had  the  temperature  of  the  sur- 
face of  the  cylinder,  the  interior  metal  did  not  immediately  follow  the 
changes  in  temperature  of  the  testing-room. 


,\  a 
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Exterior  diameters  of  cy^tfirfera— Continued. 


Meant. 

A."" 

B'" 

C"" 

jyui 

Originftl 

IfuHUM, 

29.6914 
29.6691 

Jnche$. 
29.0920 
29.68»i 

Inches. 
29.6911 
29.6889 

Inehe$. 
29.6961 
29.6885 

InehM. 
29.602480 
29.689225 

After  winding  and  dismantling  . . 
Permanent  set 

.0023 

.0026 
Lino  of  mci 

.0022 

.0056 

.003175 

^^ 

a 

h 

Inehen. 
29.6936 
29.6915 

e 

d 

Original 

Inche$, 
29.0921 
•J9.G896 

Ineh£$. 
39.6872 
29.6861 

Inehet. 
29.6934 
29.6918 

Inehu. 
29.601575 
29.689750 

After  winding  and  diamantling  .. 
Permanent  set .-rrx,.,. 

.0025 

.0021 

.0011 

.0016 

.  .001825 

Surface  diametcr$  of  cyHnder  on  face  A-H, 


Original 

After  37  layoraof  wire 

Compression 

After  soldering 

KecoTery  dae  to  soldering 

After  dismantling 

Recovery  between  soldering  and 

dismantling 

Permanent  set 


Line  of  measnromenta. 


A, 


Inehet. 
15.6696 
15.6538 


.0156 


16.6666 

.0027 

15.G657 

.0001 
.0038 


Bs 


Inches. 
15.6805 
15.6648 


.0157 


15.6685 

.0037 

15.6771) 

.0094 
.0036 


C, 


Inches. 
15.6745 
15.6585 


.0160 


D, 


Inches. 
15.6734 
16.6575 


.0150 


I 


15.6623 

.0038 

15. 6719 


.0090 
.0026 


15.6616 

.OOtl 

15.6716 

.0100 
.0018 


Inches. 
15.674475 
15.658675 


.015800 


15i  662250 

.0(13575 

15.671775 

.000525 
.002700 


Original 

After  37  layers  of  wire 

Compression 

After  soldering 

Beoovery  dne  to  soldering 

After  dismantling 

Ilecovery  between  soldering  and 

dismantling 

Permanent  set 


Inches. 
20.3415 
20.3256 


.0159 


20. 3284 

.0028 

20. 3384 

.0100 
.0031 


Line  of  Dieasorements. 

B,         !         C,        I 


Da 


Inches. 
20.3464 
20.3300 


.0155 


20.3338 

.0029 

20.3445 

.0107 
.0019 


Inches. 
20.3486 
20.3329 


.0157 


Inches. 
20.3460 
20.8304 


.0166 


20.3350 

.0021 

20.3456 

.0106 
.0030 


20.3325 

.0021 

20.8435 

.0110 


Means. 


Inches. 
20.345625 
20.829930 


.015675 


20.382425 

.002475 

20.848000 

.010675 
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Surface  diameters  of  cylinder  on  face  J-I/— Continued. 


Original 

Alter  37layi'rBof  wire 

Compression 

A  fter  soldering 

Recovery  due  to  soldering 

A  fler  dismantling 

li4%covery  between  soldering  and 

dismantling 

Permanent  set 


Jnches. 
25. 0:i07 
25. 0139 


.0168 


25.0170 

.0031 

25. 0 J77 

.0107 
.0030 


Line  of  measurements. 
C4 


B4 


Inehet. 
25.0219 
25. 0049 


.0170 


25.  0085 

.0036 

25. 0191 

.0106 
.0028 


Inches. 
25. 0302 
23.  0133 


.0169 


25.  0106 

.  0033 

25. 0274 

.0108 
.0028 


D4 


Inches. 
2o.  0202 
25.  0091 


.0171 


Means. 


Inches. 
2.5. 027260 
25.010300 


25.0130 

.  0039 

25. 0237 

.0107 
.0025 


25. 013775 

.003475 

25.024475 

.  010700 
.002775 


Line  of  measurements. 

Means. 

A. 

B« 

Cs 

I>6 

Original 

Inches. 
28.7960 
28. 7775 

Inches. 
28.  7806 
28. 7030 

Inches. 
28.  8032 
28.7856 

Inches. 
28.7864 
28. 7692 

Inches, 
28.  791550 
28.773825 

After  37  layers  of  wire. .......... 

Compression 

.0185 

.0176 

.0176 

.0172 

.017726 

After  sold(>ring 

2a  7820 

.00.51 

2&7937 

•      .0111 
.0023 

28.7667 

.0037 

28.7786 

.0119 
.0020 

2.^.  TS<)2 

.0030 

28. 8012 

.0120 
.0020 

28.7752       28.778425 

Recovery  due  to  soldering 

After  diMiii.intlini; 

Recovirv  Iwf  w»-en  soldering  and 
dtsiiuintlin:!           

.0060 
28.7849 

.0097 
.0015 

.004600 
2^789600 

.011175 
.001950 

Permaueui  set 

jOriginal 

After  37  layers  of  wire. 


Compression . 


After  soldering 

Recovery  due  to  soldering 

After  dismantling 

Recovery  lietween  soldering  and 

dismantling 

Permanent  set 


Inches. 
29.3992 
29. 3741 


.0251 


29. 3781 

.0040 

29.3891 

.0110 
.0101 


Line  of  measurements. 
Ca 


B. 


Inches. 
29.4072 
29.  3672 


.0400 


29. 3707 

.0035 

29.3821 

.0114 
.0251 


Inches. 
29.3960 
29. 3777 


.0183 


29. 3809 

.0032 

29.  3925 

.0116 
.0035 


Inches. 
29. 3976 
29. 3797 


.0179 


29.  3833 

.0036 

29.3949 

.0116 
.0027 


Means. 


tinehes. 
29.400000 
29. 374675 


.025325 


29. 378250 

.  003575 

29.389650 

.011400 
.  010350 


Surface  diameters  of  cylinder  on  face  a-h. 


Original 

After  37  layer*  of  wife 

Compression 

After  soldering 

Recovery  dae  to  soldering 

After  dismantling 

Recovery  between  soldering  and 

dismantling 

Permanent  set 

H.  Ex.  31 — ^ 


Line  of  moasarements. 


Inches. 
15.6707 
15.6556 


.0152 


15.6589 

.0034 

15. 6690 

.0101 
.0017 


Inches.  I  Inches. 
15.6731  I  15.0739 
15.6589    I       15.6583 


.0142    I  .0156 


15.6614 

.  0(125 

15. 6718 

.0104 
.0013 


15.  mi9 

.  0036 

15.  6723 

.0104 
.0016 


Inches. 
15. 6766 
15. 6599 


.0167 


15. 6641 

.0042 

15. 6740 

.0099 
.0026 


Means. 


Inches. 
15. 673575 
15.  658150 


.  015425 


15. 661575 

.  003426 

15.  671775 

.  010200 
.  001800 
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Surface  dianielers  of  cylinder  on  face  Or-h — Continaod. 


Original.. 

Aftor  37  layors  of  wire 

Compression 

A  ft«^r  soldering 

Recovery  due  to  soldering 

After  dismantling 

lUcovery  between  soldering  and 

dismantling , 

Permanent  sot ., 


Line  of  measoremcuts. 


Inehet. 
20. 3481 
20.3304 


.0177 


20. 3338 

.0034 

20.3454 

.0116 
.0027 


IncheM. 
20.3408 
20.3299 


.0169 


20. 3333 

.0034 

20.3447 

.0114 
.0021 


dt 


Means  of 


Inchea. 
20. 3371 
20. 3202 


.0169 


20.3236 

.0034 

20.3342 

.0106 
.  00.9 


Ineke*. 


Incite*. 

20.344000    I 
20.326tJ33    ' 


.  017167 


20.3290    I 

'20.3396'  j 

.0106 


20.830233 
.003400 
20.341433    , 

.0M200    ' 
.OO2S07 


Original 

Afier  37  layers  of  wire  . 


Compression  . 


Aftec  soldering 

Itecovery  due  to  soldering 

After  dismantling 

Itecovery  between  soldering  and 

dismantling , 

Permanent  set 


Line  of  measoremenis. 


Inchfg. 
25. 0257 
25.006G 


.0191 


25.0109 

.  0043 

25. 0225 

.0116 
.0032 


IneheM. 
25.0169 
24.9985 


.0184 


26.  0020 

.0035 

26. 0136 

.0116 
.0033 


IncKeM. 
25.0204 
25.0025 


25.0062 

.  0037 

25.  0185 

.0123 
.0019 


Inches. 
25. 0142 
24.9967 


.0175 


24.9992 

.0025 

25. 0112 

.0120 
.0030 


Means. 


Inchf* 
25.  OlSCU* 
25.  U01(J75 


.  011*22d 

25. 004575 

.003501) 

25. 016450 

.011K75 
.002^50 


Original  

A  fter  37  layers  of  wire 

Compres.Hion 

After  .soldering 

lltH'overy  due  to  soldering , 

After  dinnmntling 

Keen  very  l)etwecn  soldi-ring  and 

diHmantling 

''crraaneut  set , 


Inchfh. 

28.  8006 
28.7805 


.0201 


28.  78r.7 

.  0052 

28. 7977 

.0120 
.  0029 


Line  of  measurements. 
bs.         I  ct 


Inches. 
28.7991 
28, 7805 


Inches. 
28. 7981 
28.7794 


.0186 


.0187 


28.78.'»0 

.0045 

2a  7970 

.0120 
.0021 


28.  78.39 

.0045 

28. 7957 

.0118 
.0024 


ds 


Inches. 
28. 7983 
28.7746 


.02.J7 


Means. 


Inches. 
28. 799025 
28.778750 


28.7786       28.783300 

.  0040  .  004550 

28.7908       28.793300 


.  0122 
.0075 


.012000 
.003725 


Original 

After  37  layers  of  wire 

Compression 

After  soldering 

Recovery  due  to  soldering 

After  dismantling 

Recovery  between  soldering  and 

dismantling 

Permanent  set 


Line  of  measurements. 


Incites. 
29. 3078 
29.  3748 


Inches. 
29.  3907 
29.  37  rO 


.0191 


20.  .'i828 

.0080 

29.3948 

.0120 
.0030 


29.  3821 

.0045 

29.3947 

.0126 
.0020 


Ce 


D« 


Inches. 
29. 3951 
29.3763    ! 


Inches. 
29. 3948 
29. 3705 


Means. 


Ifuhcs. 
29. 396100 
29. 37o300 


29. 3800 

.0037 

29.3925 

.0125 
.0026 


29. 3803 

.0038 

29.3927 

.0124 
.0031 


29. 381 3(« 

.OOSIKN) 

29.393675 

.  612375 
.002425 
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Measurements  of  length  of  cylinder  before  and  after  winding, 
LENGTH  NO.  1. 


Lines  of 
mcMurementrt. 


I 


Original. 


Aftor 
winding. 


Ai 
Bi 
Ci 
l>i 
El 
Fi 
Gi 
Ui 


Inches. 
10. 0018 
10.0008 
10. 0023 
10.0008 
10. 0018 
10.000 
9.9Q08 
10.0003 


incAet. 

Itieh. 

10.0069 

.0051 

1  ;      10  0049 

.0041 

1  i   10.0072 

.0049 

i  :   10.0051 

.0043 

1  ,      10.0050 

.0041 

10. 0040 

.0040 

1     10.0039 

.0041 

{     10.0038 

.0035 

I  Elongation.    ^,^^^^^^^ 

I  I 

Inch. 


S    .0012625 


LENGTH  NO.  2. 


At. 
Bfl. 
Ci. 
D». 
St. 
F,. 
G«. 
Hi. 


10.0020 
10.0024 
10.0003 
10.0020 
10. 0020 
10.0000 
10.0006 
10.0018 


10. 0062 
10.00G8 
ia0054 

io.ou6:j 

10. 0064 
10.  0039 
10.0045 
10.0054 


.0042 
.0044 
.  OUfil 
.0043 
.6044 
.0039 
.0039 
.0036 


LENGTH  NO.  3. 


.ro30 
.0037 
.0035 
.0033 
.0032 
.0031 
.0029 
.0031 


.003225 


.  0023 
.0019 
.0022 
.0018 
.0019 
.0012 
.0022 
.0035 


.002125 


10.0005 
10.0007 
9.9987 
9.0097 
9.9904 
9.9965 
9.9968 
9.9989 


10.0021 

.0016 

10. 0019 

.0012 

9.9995 

.0008 

10.0007 

.0010 

10.0005 

.0011 

9.0972 

.0007 

9. 9i)80 

.  0012 

10.0014 

.  0025 

.0012625 


LENGTH  NO.  0. 


Ac 

B« 

I>« 
£«. 

Ft 


10.0004 
10.0007 
9. 99H5 
9.9905 
9.9992 
9.9060 
9.9970 
9.0089 


10. 0021 
10.  0019 
9.9995 
10. 0007 
10.  0005 
9.9i)67 
9.9980 
10. 0014 


.0017 
.0012 
.0010 
.  0U12 
.0013 
.0007 
.  0010 
.  0025 


.001325 


Canl'tron  specimens  from  cylinder  after  dismantling. 


No.  26001 

N^*  ^2  ^  Tangootial  speclmona,  next  bore. 
Ko!   673) 


No    675  \  ^*^'*^  apecimens,  next  bore. 
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No.  2600. 
Mark,  1. 
Diameter,  ''.798. 
Sectioual  area,  .50  square  inch. 
Length,  6''. 


Applied  loads. 

EloDsation 

SacceasiTo 
eloDgation 
per  inch. 

Permanent 
act. 

Inch. 

Succeaaivc 

permanent 

aet. 

Total. 

Pounds. 

600 

1,000 

1,600 

2,000 

2,600 

3,000 

3.500 

4,000 

4,500 

6.000 

5,500 

6.000 

6,500 

7.000 

7,600 

8,000 

8.500 

9.000 

9.500 

10,000 

10.500 

11.000 

11,500 

12,000 

12.500 

18,080 

Per  sqnare 
inch. 

Rcmarka. 

Pounds. 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16.000 

17.000 

18.000 

19,000 

20.000 

21,000 

22.000 

3:4.000 

24.000 

25.000 

27,060 

Inch. 
0. 

.000050 
.000100 
.000167 
.000233 
.000800 
.000367 
.000450 
.000533 
.000600 
.000700 
.000783 
.000867 
.000950 
.001033 
.001160 
.001267 
.001350 
.001467 
.001633 
.001783 
.001967 
.  002183 
.002460 
.002883 

Ineh. 
0. 

.000050 
.000050 
.000067 
.000066 
.000067 
.000067 
.000U83 
.000083 
.000007 
.000100 
.000083 
.000084 
.000083 
.000083 
.000117 
.000117 
.000083 
.000117 
.000166 
.000160 
.000184 
.000216 
.0«K)267 
.000383 

Inch. 
0. 

IniUjl  load. 

• 
Tenaile  atrength. 

0. 

.000100 

.000100 

.000200 

.000100 

.000433 

.000233 

.001150 

.000717 

Fractured  1"  from  middle  of  stem. 

Character  of  broken  surface,  granular,  mottled. 


TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  2601. 
Mark,  3. 

Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Length,  6". 


1253 


Applied  loads. 

Elon^tion 
per  inch. 

SucoesslTe 
eloDfration 
per  inch. 

Pennanont 
set. 

Saccessfvp 

permanent 

set 

BcmarlcB. 

Total 

1 

Per square 
incli. 

PoundM, 
SOO 
1,000 
1.500 
2,000 
2.500 
3.000 
3,560 
4.<iOO 

i,m 
r.,ooo 

6,500 
7,000 
7,500 
8.000 
8,500 
0,000 

Pounds. 

l.OCMI 

2.000 

3,000 

4,000 

5.000 

6.000 

7,000 

8,000 

9.000 

10.000 

11,000 

12,000 

13,0<N) 

14,000 

15.000 

16,0^0 

17.  COO 

laooo 

19.0J)0 
20.000 
21,000 
22.000 
23,000 
24.000 
2.S,000 
28,400 

Inch. 
0. 

.000050 
.00011^ 
.000167 
.000233 
.000300 
.000350 
.000417 
.000483 
.000567 
.000633 
.0UO717 
.000817 
.OOOi^S^ 
.001000 
.001067 
.001150 
.001267 
.001383 
.001i>50 
.001650 
.001800 
.  001983 
.002183 
.002500 

Inch. 
0. 

.000050 
.000050 
.000067 
.000066 
.000067 
.000050 
.000067 
.000066 
.000061 
.000066 
.000084 
.000100 
.000066 
.000117 
.000067 
.000083 
.000117 
.000116 
.000167 
.000100 
.000150 
.000183 
.000200 
.000317 

Inch. 
0. 

Tnch. 
0. 

Initial  load. 
Tensile  strenij^th. 

0. 

.000067 

.000067 

.000183 

.000116 

0.500 

10.000 
10.500 
11,000 
11,500 
12^000 
13,500 
14.200 

.000383 

.000200 

.000900 

.000517 

Fractared  %"  from  middle  of  stem. 

Character  of  broken  surface,  granular,  mottled. 


1254  TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

]^o.  672. 
Mark,  2. 
Length,  9''.05. 
Diameter,  ".798. 
Sectional  area,  .50  square  incb. 


Appli 

ad  loads. 

Pergqnare 
Inch. 

Poundt. 

1.000 

2,000 

3,000 

4.000 

5.000 

6,000 

7,000* 

8, 0.0 

9,000 

10,  0  0 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20, 000 

21,000 

22. 1'OO 

23,  (MK) 

24.000 

25.000 

26,000 

27,000 

28.000 

29.000 

30,000 

31.000 

32, 000 

33,000 

34,000 

35.000 

36,  mo 

37.000 
3H,0<X) 
39.000 
50,980 

Compres- 
sion iior 
inch. 

Successive 

Pcmianeut 
sot. 

Inch. 
0. 

Snccossivo 

pormaocut 

set. 

Inch. 
0. 

1 

Total. 

compreH- 

sion  per 

inch. 

Inch. 
0. 
.  OOOO.'VO 
.000050 
.000050 
.000050 
.000083 
.00.)050 
.000067 
.000067 
.OOfKlSO 
.OOOOoO 
.000066 
.  000050 
.000067 
. 000067 
.000050 
.000066 
.000067 
.000067 
.000066 
.000067 
.000050 
.000083 
.000050 
.000067 
.  000067 
.000066 
.000100 
.000067 
.000117 
.000133 
.000083 
.000084 
.000066 
.000350 
.  000234 
.000201 
.  OWI267 
.  006Ki3 

Kcmarks. 

Poundi. 
500 
1,000 
1.500 
2.000 
2.500 
3,000 
3.500 
4,000 
4,500 
5.000 
5,500 
6,000 
6,  .'00 
7.000 
7.500 
8,000 
8,500 
9,000 
9,  500 
10,000 
10.  ."iOO 
11.000 
11,500 
12,000 
12,500 
13,  (KM) 
13.500 
14.000 
14,600 
1.5,000 
16,500 
16,04H) 
lO.iiOO 
17,000 
17.500 
18.000 
18,, -WO 
19,000 
19.500 
25,490 

Inch. 
0. 
.000050 
.000100 
.0001.50 
.000200 
.000283 
.000:133 
.000100 
.000467 
.000517 
.000567 
.0006,0 
.000683 
.000750 
.000817 
.000867 
.000933 
.001000 
.001067 
.001W3 
.001200 
.  WU2.J0 
.001333 
. 001383 
. 001450 
.  001517 
.001583 
.001683 
. 001750 
. 001867 
. 002000 
.00'.'083 
.002167 
.002233 
.002.^83 
. 002817 
.003100 
.  003367 
. 009500 

IniiUI  toiul. 

. 000017 

.000017 

.000050 

,  ooo«i:i3 

« 

.000067 

.000017 

.000100 

.000033 

.000150 

. 000050 

.000283 

.000033 

.001033 

.  000750 

UUiroato  atreneth. 

Manner  of  failare,  triple  flexure'. 


TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 
No.  673. 


1255 


Mark,  4. 

Length,  8".97. 

Diameter,  ''.798. 

Sectional  area,  .50  sqaare  inch. 


Applied  loads. 
Total.     ^"LX™ 


Poundt. 

1.000 
].5i)0 
2.000 
2.5IHI 

3,  (HHI 
'S,TtOi) 
4,000 

4.  .''•00 
5,000 
5.500 
«,000 
6.500 
7,000 
T.TjOO 
«,  000 
8.500 
9,000 
9.500 

10,  0(H) 
10,. 500 
11.000 
11..5<10 
12.  000 
12,500 
13,000 
13.500 
14,000 
14.500 
15.000 
15.500 
10,000 
16,500 
17,<i00 
17,500 
18,000 
It?,  500 
11),  000 
19,500 
20,000 
28,289 


pounds 

1.000 

2,000 

3.000 

4,000 

5.000 

0.000 

7,000 

H,000 

9,000 

10,100 

11,000 

12.000 

VA.  OOO 

14,000 

15,000 

16,000 

17,000 

18, 000 

19,000 

20. 000 

21.000 

2-2.000 

23, 000 

24.000 

25, 0<)0 

26,000 

27,000 

2rt,000 

29,000 

30,000 

31.000 

32,000 

33.000 

34,000 

35.  000 

36,000 

37,000 

.38,000 

39,000 

40.000 

52.560 


ri„^_--_    I  Rnccenalve 


Inch. 
0. 

.OOOOiSO 
. 000083 
.0001  :{3 
.000183 
.000250 
.  000300 
.  0003.'i0 
.000417 
.00<H67 
.000533 
. 000583 
.000650 
.000700 
. 000767 
.000833 
.0008X3 
.000933 
.001000 
.001067 
.001117 
. 0011K3 
.0012SO 
.001333 
.001383 
.001433 
.001500 
.001583 
.001650 
.001750 
.001833 
.001917 
.002067 
.002200 
.002367 
. 002533 
.002750 
.003000 
.  003250 
.003633 


Inelu 
0. 
.000050 

.  O000.'»0 
.  000060 

.  ooiio«n 

. 000050 
.  000050 
.000067 
.000050 
.000066 
.000050 
.00(N)67 
.000050 
.000667 
.000066 
.  OOOOliO 
. 000050 
. 000067 
.000067 
.OU0050 
.000066 
..  000067 
.000081 
.  OOIK).'M) 
.000050 
.000067 
.000083 
.000067 
. 000100 
.  000083 
.OOOOtU 
. 000150 

.0001:13 

.000167 
.000166 
.000217 
.  000250 
.000250 
.000383 


I'cnnanout 

BOt. 


Inch. 


. 000017 


. 000033 


.  000083 


.000167 


.000483 


.  001417 


Siiccessivo 
periuaneiit 
Hot. 


Inch. 


.000017 


.  0.01)34 


.  0.)0084 


.000316 


.400934 


Homarkft. 


Initial  load. 


Ultimato  fltrcn|rtli. 


Manner  of  failure,  triple  flexure. 


1256        TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  674. 

Mark,  8. 

Length,  9". 

Diameter,  ".798. 

Sectional  area,  .50  sqaare  inch. 


ApplU 

9d  loads. 

Per  sniiare 
inuli. 

Poiind*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10.000 

11,000 

12.000 

1.3,000 

14,000 

1.5,0<t0    ■ 

16,000 

17, 000 

18.000 

19,000 

20.000 

21,000 

22,  000 

23.000 

24,000 

•   25,000 

26.000 

27.000 

28,000 

29.000 

30, 000 

31,000 

32,000 

83,000 

34,000 

35,000 

36,000 

37,000 

38, 000 

39,000 

40.000 

51, 120 

Com  pros- 

siou  por 

inch. 

Inch. 
0. 

.000033 
.000067 
.000100 
.000150 
.000183 
.000250 
.  000300 
.0<0350 
.000417 
.  0004S.i 
.  (i0053.< 
. 000583 
.  O.;0f}3:i 
. 00OC83 
.  0(J0733 
.  00078:J 
.  000S.50 
.000017 
. 000967 
.0'»1017 
.001083 
.001167 
.  001200 
.001283 
.001350 
.001417 
.001500 
.001.583 
.001667 
.001767 
.001850 
.0  2000 
.002100 
. 00J267 
.002417 
.002617 
.  0028,33 
.  003033 
.003333 

SiicooAsive 

compres- 

siou  per 

inch. 

Inch. 
0. 

.000033 
.000034 
.000033 
.  0t)0050 
.  00003.1 
.000067 
.  0<K)050 
.  0000 'iO 
.000067 
.001)066 
. 000050 
.000050 
.  000050 
.  OOOO.-iO 
.  0000.50 
.  OOOO.V) 
.000067 
.000067 
.  OOOO.M) 
.000050 
.  000t»66 
. 000081 
.  0000.33 
.0000"<3 
.  0(H)067 
.000067 
.000083 
.  000083 
. 000084 
.OrOloO 
. 000083 
.000150 
.  000100 
.  000167 
.  0001.50 
.  (HM)200 
.000216 
. 000200 
.  000300 

Pcrmancut 
set. 

Inch. 
0. 

Successire 

permanent 

set. 

Inch. 
0. 

Kvmarlta. 
Initial  lond. 

Ultimate  strength. 

Total. 

Poundg. 
500 
1.000 
1,500 
2.000 
2,500 
3,000 
3,500 
4.000 
4,500 
5,000 

5,  .500 
6,000 

6,  .500 
7,000 
7,600 
8,000 
8,500 
9,000 
9,500 

10, 000 
10,500 
11,000 
11.500 
12.000 
12,500 
13,000 
13,500 
14,000 
14.500 
15,000 
15,500 
16,000 
16. 500 
17,000 
17.500 
18,000 
18,500 
19,000 
19,500 
20,000 
25,560 

0. 

0. 

"'.00603.3' 

".'666633  " 

'".'ooimV 

'"660031* 

.0001  0 

.0(0033 

.000217 

.otoin 

.000550 

.000333 

'.*O0i35O' 

".660806' 

Manner  of  failure,  triple  dexare. 


TESTS    OP    IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  675. 

Mark,  9. 

LengtL,  9".0I. 

diameter,  ''.798. 

Sectional  area,  .50  sqaare  inch. 


1267 


Apph'ed  loads. 

ComprcA- 
sion  wr 

iDCIl. 

SacceARiro 

(M>inpreH- 

sion  per 

inch. 

Inch. 
0. 
.000007 
.  00O0.-)O 
.  0lKN)50 
.0001150 
.0000(56 

.  oooo:i4 

.000050 
.000066 
.000050 
.0000.7 
.  000<K50 
.  0000.'>0 
.  0«>0067 
.000050 
.  000006 
.000067 
.000067 

.oooor.0 
.  oonorio 

.000066 
.000084 
.000066 

.  oooo.>o 

.0011084 
.  (t00083 
.  0(N)083 
.000<8i 
.000OK3 
.000150 
.00(»IOO 
.000  00 
.  001)1 -.0 
.1100167 
.00018,3 
. 000233 
.  000200 
.000400 
.  000.3(K) 
.  000334 

Permanent 

Inch. 
0. 

Successive 

pomianent 

set. 

Inch. 
0. 

Remarks. 

ToUl. 

Per  aqnare 
inch. 

Pounds. 

l.(HN) 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,  (hO 

17. 0(JO 

111.000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

2.5, 000 

26,000 

27,000 

2X.0<»0 

29,000 

30,000 

31.000 

32,000 

33,000 

34,  (HM) 

35.000 

36,000 

37,000 

38,000 

39,000 

40.000 

51,640 

Pounds. 

noo 

1,000 

l.-SOO 

2,000 

2,  .500 

3,0(» 

3,500 

4.0OO 

4,500 

5.000 

5.500 

6.000 

6,500 

7.000 

7.500 

8,000 

8,500 

9,000 

9)500 

10.000 

10.500 

11.000 

11,500 

12.000 

12.  .500 
13.000 

13,  .500 
14,000 
14.500 
15.000 
15,500 
16.000 
16,500 
17,000 
17.500 
18,000 
18.500 
19.000 
19.500 
20,000 
25,820 

Inch. 

0. 

.000067 
.000117 
.000167 
.000217 
.000283 
.000317 
.  000367 
.000433 
.  000483 
.000550 
.000600 
.0006.50 
.0C0717 

.  mmi 

.000833 
.0(10900 
.000967 
.001017 
.01)1067 
.001133 
.001217 
.001283 
.tOI333 
. 001417 
. 001500 
.001,583 
.001667 
.001750 
.001900 
.002000 
.  002100 
.  002250 
.002417 
.002600 
.002833 
.003033 
.003433 
.  003733 
.001067 

Initial  load. 
Ultimate  8trcn;:th. 

.000033 

.000033 

.000100 

.000067 



.000117 

.000017 

.000167 

.  O000.')0 

"'.*o6o2i7" 

".ooooSo'" 

.  000117 

.000200 

.000833 

.  000416 

.002000 

. 001167 

Manner  of  failure,  triple  flexure. 


1258  TESTS   OF   IKON,  STEEL,  AND   OTUEE   MATEKIALS. 


MEASUREMENTS  OF  A  CAST-IRON  INITIAL  TENSION  RING. 

Table  1  shows  measurements  of  diameters  laid  oflF  on  surface  of  ring 
before  cutting  up. 

Table  2  shows  diameters  after  removing  an  external  and  an  internal 
ring,  reducing  the  diameters  of  the  initial  tension  ring  to  29".G8  and  11'', 
respectively. 

Table  3  shows  diameters  measured  on  the  detached  rings  after  having 
een  detached  by  circular  grooves  midway  the  measured  diameters. 


1260         TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS. 

SPECIMEN  FROM  4".2  SROT,  CAST  AT  WATEUTOWN  ARSENAL  SEPTEM- 
BER 12,  1885. 


No.  590. 


Compression  test. 

Length,  4".O05. 

Diameter,  ."798. 

Sectional  area,  .50  square  inch. 


ApplU 
Total. 

xl  loads. 

Per  sqaare 
inch. 

Coroprefi' 

sion  per 

inci. 

Successive 

comprrs- 

sinn  per 

inth. 

Inch. 

PormaneDl 
set. 

SiiccesHive 

permanent 

sot. 

Remarks. ' 

Poundg. 

Inch. 

Inch, 

Inch. 

S<X) 

1,000 

0. 

0. 

0. 

0. 

loitittl  load. 

1,000 
1,500 

2,000 
3.000 
4.000 
5,000 
6.000 
7.000 

.OOOO.'U) 

.OOOO.'M) 

0. 

.000100 

.OOOO.'iO 

(f. 

2,000 
2,500 
3,000 
3,500 

.  0001.^ 

. 000050 

0. 

.000250 

.000100 

0. 

. 0OU3UO 

.  000050 

0. 

.000400 

.000100 

0. 

4,000 

8,000 

.000500 

.000100 

0. 

4,500 
5.000 

9.000 
10,  OUO 

.0005.50 

.0000.0 

0. 

.000600 

.000050 

0. 

5,500 

11,000 

.00070(1 

.000100 

0. 

6,000 
6,500 

12. 000 

.000800 

.000100 

0. 

13,000 

.000900 

.000100 

0. 

.'.'.'..'.'. 

7,000 

14,000 

. 000950 

.  IKXIOSO 

.crooso 

.  OOOO.V) 

7.500 

15,000 

.001000 

.000050 

.(>00I00 

.000050 

8,000 

16.000 

.001100 

.000100 

.000100 

0. 

8,500 

17,000 

001150 

.  oooono 

.000100 

0. 

O.OUO 

18,000 

.m\2i^ 

.000100 

.0)0150 

.000050 

0.500 

Id.OiO 

.001300 

.00<i050 

.000150 

0. 

. 

10, 0(K) 

20,000 

.  (^1400 

.(KM)  loo 

.  000150 

0. 

10,  500 

21,000 

.OOU.V) 

.Oioor.0 

.  000200 

.OOOOoO 

11.000 

22, 000 

.JJ0I550 

.00«ilOO 

.  OiKJjOO 

0. 

11.5()0 

23.  OUO 

.001600 

.  000050 

.000200 

0. 

12,000 

24,000 

.0U1700 

.000:00 

.  JlOO-.TO 

.000050 

12.  .'WO 

25. 0<!0 

.001750 

.  0001150 

.000250 

0. 

13.000 

26,00<» 

.OOISiW 

.000100 

.  000250 

0. 

13,500 

27,000 

.OOJOOO 

.0(M)i50 

.OtHl300 

.000050 

14.000 

28.  0<  0 

. U02050 

.000050 

.000300 

0. 

14.500 

29,000 

.  OO.'IOO 

.  00(050 

.  000350 

.000050 

15,000 

30,000 

.002250 

.  00IH50 

.000350 

0. 

15.500 

31.000 

.002350 

.000100 

.000450 

.000100 

16.000 

32,  (KM) 

.  0025C0 

.000150 

.000500 

.000050 

16,500 

33,000 

.  002550 

.  000050 

.000.500 

0. 

17,000 

34,000 

.002650 

.000100 

.(H)0550 

.  0000.M) 

17,500 

35,000 

.  002800 

.000150 

.000600 

. 000050 

18,000 

36,000 

.002000 

.OOOICO 

.000700 

.IKWUHI 

18,500 

37,000 

.003000 

.000100 

.000760 

.000050 

19,000 

38,000 

.003200 

. 000200 

.000900 

.0(N»I50 

10,500 

39,000 

.003330 

.000150 

.  000950 

.  oooo:)0 

20,000 

40,000 

.003500 

. 000150 

.001100 

.000150 

20,500 

41,000 

.003750 

.000250 

.001200 

.000100 

21,000 

42,000 

.003900 

.000150 

.001300 

.OOOICO 

21,500 

43,000 

.004050 

.000150 

.  001,350 

.000050 

22.000 

44,000 

.004300 

.0002.50 

.  0U1600 

.000250 

23,500 

47,000 

.005250 

.0009.50 

.002:<00 

.000700 

24,000 

48.000 

.005400 

.000150 

.002450 

.000150 

24,500 

49,000 

.  00iS700 

.000300 

.  00.»500 

.000050 

25,000 

50.000 

.005950 

.000250 

.002760 

.000260 

48,100 

96,200 

Ultimate  strength. 

Manner  of  failure,  crashed  at  one  end. 


SINGLE-RIVETED  BUTT  JOINTS, 
STEEL  PLATE. 
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SIHOLE-BIVETED  BUTT  JOIHTS,  STEEL  PLATE. 

DESCRIPTION  OF  TESTS  AND  DISCUSSION  OF  RESULTS. 

The  following  tests  complete  a  series  of  two  hundred  and  sixteen 
single-riveted  butt  joints  in  steel  plates,  in  which  the  thickness  of  the 
plates  ranged  from  i''  to  |'',  and  the  size  of  the  rivets  from  t^"  to  1  ^V' 
diameter. 

The  plates  were  annealed  after  shearing  to  size,  the  edges  opposite 
the  joint  milled  to  the  finished  width ;  the  holes  were  drilled  and  rivets 
machine-driven.  Iron  rivets  were  used  tliroughout,  except  in  some  of 
the  f  joints. 

Tensile  1>ests  of  the  plates  and  rivet  metal,  together  with  the  tests  of 
the  joints  in  J"  and  |"  plate,  are  contained  in  the  Eeport  of  Tests  of 
1885,  Senate  Document  No.  36,  Forty-ninth  Congress,  first  session. 

The  tests  herewith  presented  comprise  the  details  and  tabulation  of 
joints  in  J",  §",  and  J"  thickness  of  plate,  a  portion  of  which  were  tested 
hot. 

The  gauged  length  in  which  elongations  and  sets  were  measured  was 
o" ;  2J"  each  side  of  the  center  line  of  the  joint. 

During  the  progress  of  testing  the  same  characteristics  were  dis- 
])layed  which  were  referred  to  in  the  previous  report.  The  joints  were 
very  rigid  under  the  early  loads.  This  rigidity  is  overcome  by  loads 
which  exceed  the  friction  between  the  plate  and  covers,  after  which  the 
stretching  proceeded  slowly  with  some  fluctuations  till  elongation  of 
the  metal  of  the  net  section  became  general;  the  metal  under  compres- 
sion in  front  of  the  rivets  yielding,  also  the  rivets  themselves. 

The  behavior  of  joints  in  dififerent  thicknesses  of  plate  is  substantially 
the  same,  and  an  examination  of  the  results  shows  that  when  exposed 
to  similar  conditions  the  strength  per  unit  of  fractured  metal  is  nearly 
the  same,  whether  J"  or  f "  plate  is  used. 

It  will  not  be  understood  from  this,  however,  that  as  a  consequence 
the  same  efficiency  may  be  obtained  in  different  thicknesses  of  plate  for 
single-riveted  work,  because  it  will  be  seen  that  certain  essential  con- 
ditions change  as  we  approach  the  stronger  joints  in  different  thick- 
nesses of  plate. 

A  riveted  joint  of  the  maximum  efficiency  should  fracture  the  plate 
along  the  line  of  riveting,  for  it  is  clear  that  if  failure  occurs  in  any 
other  manner,  as  by  shearing  the  rivets  or  tearing  out  the  plate  in  front 
of  the  rivet  holes,  there  remains  an  excess  of  strength  along  the  line  of 
riveting,  or  in  other  words  along  the  net  section  of  metal — if  in  a  single 
riveted  joint — which  has  not  been  made  use  of;  but  when  fracture  occurs 
along  the  net  section  an  excess  of  strength  in  other  directions  is  imma- 
terial. 

If  the  strength  per  unit  of  metal  of  the  net  section  was  constant,  it 
would  be  a  very  simple  matter  to  compute  the  efficiency  of  any  joint,  as 
it  would  merely  be  the  ratio  of  the  net  to  the  gross  areas  of  the  plates. 

The  tenacity  of  the  net  section,  however,  varies,  and  this  variation 
extends  over  wide  limits. 
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In  the  present  series  there  is  an  excess  in  strength  of  tbe  net  section 
over  the  strength  of  the  tensile  test  pieces  in  all  joints. 

Special  tables  have  been  prepared  showing  this  behavior. 

The  efficiencies  shown  in  Table  Ko.  1  are  obtained  by  dividing  the 
tensile  stress  on  the  gross  area  of  plate  by  the  tensile  strength  of  the 
plate  as  represented  by  the  strength  of  the  tensile  test  strip,  stating 
the  values  in  per  cent,  of  the  latter. 

Table  No.  2  exhibits  the  differences  between  the  efficiencies  of  the 
joints  and  the  ratfos  of  net  to  gross  areas  of  plate.  If  the  tenacity  of 
net  section  remained  constant  per  unit  of  area,  the  efficiencies  in  Table 
No.  1  woDld,  as  above  explained,  be  identical  with  the  ratios  of  net  to 
gross  areas  of  plate,  and  the  values  in  this  table  reduced  to  zero. 

Table  No.  3  shows  the  excess  in  strength  of  the  net  section  of  the 
joiut  over  the  strength  of  the  tensile  test  strip  in  per  cent,  of  the  latter. 

Table  No.  4  exhibits  the  couipression  on  the  bearing  surface  of  the 
rivets  in  connection  with  the  excess  in  tensile  strength  of  the  net  sec- 
tion of  plate. 

Table  No.  1  is  valuable  in  showing  at  once  the  value  of  different  joints 
wherein  the  pitch  of  the  rivets  and  their  diameters  vary. 

It  is  seen  there  is  considerable  latitude  allowed  in  the  choice  of  rivets 
and  pitch  without  materially  changing  the  efficiency  of  the  joint;  thus 
in  J"  plate, 

I"  rivets  (driven),  1|"  pitch, 72.4  per  cent,  eflaciency, 
i"  rivets  ^driven),  2i"  pitch,  73.3  per  cent,  efficiency, 
i"  rivets  (driven),  2|"  pitch,  71.5  per  cent,  efficiency, 
I"  rivets  (driven),  Ui"  pitch,  70.3  per  cent,  efficiency, 
1"  rivets  (driven),  2\"  pitch,  73.8  per  cent,  efficiency, 

give  nearly  the  same  results. 

In  these  examples  the  ratios  of  net  to  gross  areas  of  plate  range  from 
60  to  67  per  cent.,  while  the  rivet  areas  range  from  .3067  square  inch 
to  .7854  square  inch.  The  actual  areas  of  net  sections  of  plate  and 
rivets  are  as  follows : 


1"  riTots. 

1"  rivota. 

1"  rivets. 

Squareinches. 
.6013 

2.233 

1''  riveU. 

Riveta  

Square  inches. 
.3067 

1.486 

.4418 
2.207 

Square  xneheM. 
.7864 
(2.259 
\  2. 319 

Plato 

The  areas  of  the  rivets  stand  to  each  other  as  the  following  numbers : 
100  144  196  256 


and  the  net  areas  of  the  plate  to  each  other  as 
100  149  150 


jl52 
U56 


From  these  illustrations  it  appears  that  to  attain  the  same  degree  of 
efficiency  in  this  quality  of  metal,  although  that  efficiency  is  probably 
not  the  highest  attainable,  a  fixed  ratio  between  rivet  metal  and  net 
section  of  plate  is  not  essential. 

In  i"  plate  with  I"  rivets  the  efficiencies  of  the  joints  tested  cold  are 
nearly  constant  over  the  range  of  pitches  tested. 
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The  efBcieccies  and  the  ratio  of  net  to  gross  areas  of  plate  are  as 
follows : 


Pitch. 

2i" 

Per  cent. 
66.4 
61.1 

IJ"       . 

2" 

FereenL 
66.3 
56.8 

2J" 

EfHcleDcy 

I'er  cent. 
64.5 
53.4 

Per  etnt. 
66.3 
58.9 

Katio  of  aroas. 

In  this  we  bave  illustrated  a  case  which,  in  passiug  from  the  widest 
pitchy  having  01. 1  per  cent,  of  the  solid  plate  left,  to  the  narrowest 
pitch,  which  had  53.4  per  cent,  of  the  solid  plate,  the  gain  or  excess  in 
strength  in  the  net  section  almost  exactly  compensated  for  the  loss  of 
metal. 

In  Table  No.  3  the  average  of  all  the  joints  shows  the  highest  per 
cent,  of  excess  of  strength  in  the  narrowest  pitch,  and  a  tendency  to 
lose  this  exci'ss  as  the  pitch  increases. 

Tests  of  detached  grooved  specimens  show  the  same  kind  of  behavior, 
but  as  they  are  not  subject  to  all  the  conditions  found  in  a  joint,  the 
analogy  does  not  extend  very  far. 

The  maximum  gain  in  strength  on  the  net  section,  not  for  the  time 
being  regarding  tlie  hot  joints,  and  disregarding  the  exceptionally  high 
value  of  joint  No.  1339,  J"  plate,  was  21.2  per  cent.,  the  minimum  value 
2.5  i)er  cent,  of  the  tensile  test  strip.  In  other  forms  of  joints,  and  with 
punched  holes  in  both  iron  and  steel  plate,  illustrations  are  numerous 
in  which  there  have  been  large  deficiencies,  the  metal  of  the  not  section 
falling  far  below  the  strength  of  the  plate. 

It  is  believed  to  have  been  amply  shown  that  increasing  the  net 
width  diminishes  the  apparent  tenacity  of  the  plate,  although  other  in- 
fluences may  tend  to  counteract  this  tendency  in  some  joints. 

In  order  to  compare  the  excess  in  strength  of  one  thickness  of  plate 
with  another  having  the  same  net  widths,  we  have  the  following  table, 
rejecting  those  joints  that  failed  otherwise  than  along  the  line  of  rivet- 
ing in  making  these  averages : 


TluckneBs  of  plate. 

Width  of  plate  between  rivet  holee. 

2" 

P.et 
10.6 

"'3.6"* 

1" 

P.et. 
16.7 
18.4 
16.7 
17.7 
11.4 

Ret. 
12.6 
13.7 
14.3 
16.3 
15,1 

li" 

P.ct 
11.4 
12.7 
9.3 
14.2 
13.8 

Ig" 

P.et. 
12.  U 
13.5 
10.7 
14.5 
14.1 

U"       11" 

li" 

P.et. 

11.5 
9.0 
8.2 
9.9 

10.0 

1|" 

P.ct. 
13.1 
13.6 
12.2 
9.8 
10.1 

i/»                  

P.et. 
13.4 
14.6 

9.1 
14.6 

7.6 

P.ct. 

8.9 
12.9 

8.8 
12.7 
11.8 

a/', 

"     

iff 

Average  of  all  thick- 
iieMoa     •  •     •  ...... 

16.2 

14.4 

12.3 

12.9 

11.9 

11.0 

9.7 

11.8 

7.0 

The  excess  in  strength  is  generally  well  maintained  in  each  of  the 
several  thicknesses,  and  were  it  possible  to  retain  the  same  ratio  of  net 
to  gross  areas  of  plate,  and  at  the  same  time  equal  net  widths  between 
rivets,  it  would  seem  from  this  point  of  view  feasible  to  obtain  the  same 
degree  of  efficiency  in  thick  as  in  thin  plates. 

The  following  causes,  however,  tend  to  prevent  such  a  consummation. 
H.  Ex.  31 80 
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For  equal  net  widths  thick  plates  require  hirger  rivets  to  avoid  she^ir- 
ing  thaii  thin  ones,  the  diameters  of  the  rivets  being  somewhat  increased 
for  this  cause,  and  again  because  it  has  become  necessary  to  increase 
the  metal  of  the  net  section  in  order  to  retain  a  suitable  ratio  of  net  to 
gross  areas  of  plate. 

There  results  from  these  considerations  such  an  increase  in  net  width 
of  plate  that  the  excess  in  strength  displayed  by  narrower  sections  is 
lost,  and  consequently  the  result  is  a  joint  of  lower  efficiency. 

The  data  relating  to  the  inliuence  of  compression  on  the  bearing  sur- 
face of  the  rivets,  on  the  tensile  strength  of  the  plate,  as  shown  l>y 
Table  No.  4  are  more  or  less  conflicting.  However,  in  the  y  plate,  in 
which  the  most  intense  pressures  are  found,  there  is  seen  a  pronounced 
increase  in  tensile  strength  as  the  pressures  diminish  in  intensity. 

It  is  probable  that  the  effects  of  intense  compression  would  be  more 
conspicuous  in  a  less  ductile  metal,  or  one  in  which  the  ductility  had 
been  impaired  by  punched  holes  or  otherwise. 

A  number  of  joints  were  tested  at  temperatures  ranging  between 
200O  and  700Q  Pahr. 

The  heating  was  done  after  the  joints  were  in  position  for  testing,  by 
means  of  Bunsen  burners,  arranged  in  a  row  parallel  to  and  under  the 
line  of  rfveting. 

The  temperature  was  determined  with  a  mercurial  thermometer,  the 
bulb  of  which  was  immersed  in  a  bath  of  oil,  contained  in  a  pocket 
drilled  in  the  middle  rivet  of  the  joint. 

When  at  the  required  temperature  the  thermometer  was  removed 
from  the  joint,  a  dowel  was  driven  into  the  pocket  to  compensate  for  the 
metal  of  the  rivet  which  had  been  removed  by  the  drill,  and  then  loads 
applied  and  gradually  increased  up  to  the  time  of  rupture. 

Three  joints,  Nos.  1423, 1426,  and  1430,  were  tested  without  dowels  iu 
the  oil  pockets.  * 

The  method  of  heating  was  to  raise  the  temperature  of  the  joint,  as 
shown  by  the  thermometer,  a  few  degrees  above  the  temperature  at 
which  the  test  was  made,  shut  off  the  gas  burners,  and  allow  the  t4jni- 
perature  to  fall  to  the  required  limit.  The  temperature  fell  slowly, 
draughts  of  cold  air  being  excluded  from  the  under  side  of  the  joint  by 
the  hood  which  covered  the  gas  burners;  the  upper  side  and  edges  of 
the  joint  were  covered  with  tine  dry  coal  ashes. 

The  results  show  an  increase  in  tensile  strength  when  heated  over  the 
duplicate  cold  joints  at  each  temperature  exc(  pt  2()0o  Fahr. 

From  200O  there  was  a  gain  in  strength  up  to  3()0o,  when  the  resist-anco 
fell  off  some  at  350^,  increased  again  at40(P,  and  reached  the  maximum 
effect  observed  at  500o  Fahr.:  from  this  point  the  strength  fell  rapidly 
at  mP  and  TOQo. 


Temperaiare  JFahr: 

_3.-ifr     _  J^W'  ,JS&*  409* JW>* 


JHI% 
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In  -per  cent,  of  the  cold  joint  there  was  a  loss  at  200o  of  3.2  per  cent., 
the  average  of  three  joints ;  at  50(P  the  gain  was  22.6  per  cent.,  the  aver- 
age of  four  joints.  The  maximum  and  minimum  joints  .at  this  tempera- 
ture showed  gains  of  27.6  per  cent,  and  18.3  x)er  cent.,  respectively. 

The  highest  tensile  strength  on  the  net  section  of  plate  was  found  in 
joint  No.  1433,  tested  at  5(M)<^  Fahr.,  where  8L,050  pounds  per  square 
inch  was  reached  against  a  strength  of  58,000  pounds  per  square  inch 
in  the  cold  tensile  test  strip. 

The  hot  joints  showed  less  ductility  than  the  cold  ones,  those  tested 
at  200°  Fahr.  not  being  exempt  from  this  behavior,  although  there  was 
no  near  approach  to  brittleness  in  any. 

Three  joints,  Nos.  1418, 1420,  and  1424,  were  heated }  strained  when  hot 
with  loads  exceeding  the  ultimate  strength  of  their  duplicate  cold  joints ; 
the  loads  were  released,  and  alter  having  cooled  to  the  temperature  of 
the  testing-room  (No.  1424  cooled  to  150^  Fahr.)  were  tested  to  rupture 
and  were  found  to  have  retained  substantially  the  strength  due  their 
temperature  when  hot. 

In  order  to  ascert>ain  that  the  time  intervening  between  hot  straining 
and  final  rupture  did  not  contribute  towards  the  elevation  in  strength, 
joint  No.  1434  was  strained  in  a  similar  manner  with  a  load  approach- 
ing rupture,  after  which  a  period  of  rest  was  allowed  and  then  ruptured 
without  material  gain  in  strength. 

A  peculiarity  of  the  joints  fractured  at  400^  and  higher  temperatures 
was  the  comparatively  smooth  surface  of  the  fractured  sections,  and 
which  took  place  in  planes  making  angles  of  about  50^  with  the  rolled 
surface  of  the  plate. 

The  shearing  strength  of  the  iron  rivets  was  also  increased  by  an 
elevation  of  temperature. 

The  rivets  in  joint  No.  1410  at  the  temperature  of  350^  sheared  at 
43,060  pounds  per  square  inch,  while  in  the  duplicate  cold  joint  No. 
1411  they  sheared  at  38,530  pounds  per  square  inch,  and  the  rivets  in 
joint  No.  131)8  at300o  Fahr.  were  loaded  with  46,820  pounds  per  square 
inch  and  did  not  shear. 

Other  examples,  where  some  of  the  rivets  sheared  and  the  plate  fract- 
ured in  part,  showed  corresponding  gains  in  shearing  strength. 

The  almost  entire  absence  of  granular  fractures  in  these  tests  is  a 
feature  too  important  to*  pass  by  without  special  mention. 


■    77.  so  if  .3^^ 
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DETAILS  OF  TESTS  OF  RIVETED  JOINTS. 
Areas. 

Plato,  |(ro«B  aeetional  area pqoara  inchea. .  &05t 

Plate, net iHHstiooal area do....  2.8M 

Plate,  bearinic  mirfaoe  of  ilTota do 2.165 

RiTota,  abearin^area do....  5,301 

[Teated  at  temperature  of  200°  Fahr.] 


Applied  loads. 

In  ganfced  length. 

Bemarks. 

1 

Total. 

Vw  Minare 
inch. 

Elongation. 

Set. 

Pintnd§. 
190,700 

Povndi. 
37.750 

Inch. 

Inch. 

Tenalleatrength. 

Fractured  plate  along  line  of  riveting. 

Area  at  fracture  (one  section),  ".84x".3l=.2604  square  inch. 

Contraction,  45.S  per  cent. 

Appearance  silky,  slight  lamination ;  open  at  edges,  ^'.03  and  '^07. 

Elongation  of  rivet  holes,  ".36,  ''.36,  ".36,  ".37,  ".38,  ".39. 

Maximum  Btresa  on  joint 

Tenaion  on  groM  section  of  plato ponnda  per  square  inch..  37,750 

Tension  on  net  aection  of  plate do 60,070 

Compreaaion  on  bearing  snrflMe  of  rlveta do 88,080 

Shearing  on  riveta do....  US^OTO 

Sflloieney  of  Joint,  00.1  per  oent. 


J? 
7/.^  Ok. '^07 
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Areas. 

Plato,  gnMS  aactional area square  inches..  S.082 

Plate.  DetaeoUonal area do....  2.904 

Plate,  bearing;  anrface  of  rivets do 2.178 

Rirete,  shearing  area do....  5.301 


Applied  loads. 

Id  ganged  length. 

Remarks. 

Total. 

Per  iMinare 
inch. 

Pounds. 
1,000 
2.000 
3.000 
4,000 
5.000 
6,000 
7.000 
8.000 
0.006 
10.000 
11,000 
12.000 
13.000 
14.000 
15.000 
16.000 
17.000 
18.000 
19.000 
20.  (WO 
21,000 
2i,000 
2.3,000 
24, 000 
2.J.000 
26,000 
27.000 
28  000 
L'9,  000 

• 

Set. 

Inch. 
6. 

Powidf. 

5,082 

10,164 

15. 246 

20,328 

25,410 

80.49J 

35,574 

40,656 

45^738 

50,820 

55,902 

60.984 

66.066 

71. 148 

76.236 

81.312 

86,394 

01. 476 

96,558 

101.646 

106.722 

111.804 

116,886 

121.968 

127,  050 

132.132 

m.214 

142,296 

147.  378 

152,460 

157,642 

Inch. 

0. 

.0002 
.0003 

.ooa*) 

.0006 
.0007 
.0012 
.00*20 
.0043 
.0050 
.0054 
.0057 
.0063 
.0067 
.0<»71 
.OOHO 
.0085 
.0102 
.0115 
.0123 
.0140 
.0144 
.0152 
.0163 
.0178 
.  0220 
.0260 
.0336 
.OA\k 

Initial  load. 
Tensile  strength. 

.0002 

.0042 

.0053 

.0092 

.0131 

311.000               .0525 
31   (KM)     1           .063S 

162.624    1        32,0<)0    !          .07.^ 

167,706             3:{.000 

.Oh0& 

.1090 

.15 

.17 

.10 

.23 

.32 

172. 788 

34,000 
35.060 
36.000 

177,870 

1  iri.  952 

1  i8M,o:i4    i       rn.ooo 

193,116             38.000 



1  198^100    1        :tX.980 

Fractured  plate  alon^  line  of  riveting. 
Appearance  «ilky  lamellar ;  open  at  edgesi,  ".10  and  ".08. 
Elongation  of  rivet  holes,  ".41,  ".41,  ".39,  ".39,  ".39,  ".40. 
Area  at  fracture  (one  section),  ".85x".30=.2550  square  inch. 
Contraction,  47.3  per  cent. 

Maximum  8tre$B  on  joint. 

TenHion  oo  grofifl  section  of  plate pounds  per  sqaare  inch.. 

Tension  oo  net  section  of  plate do 

Compression  on  boaring  surface  of  riveta do.l!! 

Shes ring  on  rivets *  ^o 

Efficiency  of  joint,  6&1  per  cent 


38,980 
68.220 
90.960 
37, 370 


\ 
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TESTS   OP  IBON.  STEEL,  AND    OTllKK    MATKKIALS 


1273 


Areas. 

Plate,  gross •ooiioTuJ  area square  inches..  5.445 

Plate,  oet  sectional  area do 3.267 

Plate,  beariDj?  surraco  of  riveta do 2.178 

Kiveto,  sheariDg  area do r».;ioi 

[Tested  at  temperature  of  300^  Fahr.] 


1       Applied  loads. 

In  ganged  length. 

Bemarks. 

ToUL 

1 

Per  square 
inch. 

Elongation. 

Set 

1  PoufuU. 
248,2110 

45,560 

Inch. 

Inch. 

Tensile  strength. 

i 

Sheared  the  rivets. 

Elongation  of  rivet  holes,  ".22,  ".14,  ".14,  ".14,  ".14,  ".14. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..    45,560 

TAnaMm  on  net  section  of  plate * do....    76,960 

Compraasion  on  bearing  surface  of  riyeta do..-..  113,060 

Sbearing  on  rivets do....    46,820 


J? 


ff 


/ 


/ 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS, 


1275 


Areas, 


PlAte,  groM  aectional  area square  Inohea.. 

Plate,  net  sectional  ar«a 5** — 

Plate,  bearing  snrfiMe of  rivets do.... 

Bivets,  shearing  area do.--. 


5.439 
3.268 
2.173 


Applied  loads. 


Total 


Pounds. 

5,4.19 

10.878 

M.317 

21.756 

27,195 

32,634 

38,073 

43,512 

48,951 

54^390 

60,829 

e5i288 

70, 7W 

7(1,146 

«1.5fl5 

87,684 

92.463 

97. 90S 

103,341 

108.789 

114.219 

119,658 

12^097 

130,536 

135.975 

141,414 

146,  85.1 

152.293 

167.731 

16.%  170 

168,609 

174.048 

179, 487 

184,938 

190.365 

195.804 

201,243 

306.682 

212,121 

213,600 


Per  sqaare 
incb. 


PoitndM. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,009 

11,000 

12,000 

13,000 

14.000 

15.»H)0 

16,000 

17.000 

18,000 

10,000 

20,000 

21,000 

22.0()0 

23.000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30.000 

31,000 

:i2,ooo 

33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
30,000 
39,260 


In  gaoj^ed  length. 


Elongation.        Set. 


Jneh. 

0. 
.0003 
.0004 
.0008 
.0010 
.0013 
.0019 
.0043 
.0049 
.0057 
.0068 
.0073 
.(H)78 
.0072 
.0091 
.0098 
.0109 
.0121 
.0131 
.0142 
.0163 
.0175 
.  0200 
.0247 
.0392 
.0520 
.0610 
.0720 
.0836 
.0930 
.1086 
.14 

.16  • 
.18 
.•JO 
.24 
.28 
.35 
.40 


Inch. 
0. 


.0042 


.0093 


.0322 


Bemarks. 


Initial  load. 


Tensile  strength. 


Fractured  plate  through  two  sections  and  sheared  Ave  rivets. 
Appearance  of  fractured  plate,  silky. 
Average  elongation  of  rivet-holes,  ^'.23. 

Maximum  stress  an  Joint, 


Tension  on  gross  section  of  plate * pounds  per  square  inch..  39,260 

Tension  on  net  section  of  plate do 65,400 

Compression  on  bearing  snrCsoe  of  riveta ., do 98,200 

Shearing  on  riveto... ." do....  40,290 

Sllldency  of  Joint,  68.6  per  cent 


\ 


/ 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.         1277 

Areas, 

Plato, ip-OM sectional  area aqiiare inches  .  5.843 

Plate,  net  sectional  area do 3.655 

Plate,  bearing  surface  of  rivets r do....  2.187 

Biveta,  shearinfc  area do 5.301 


Applied  loads. 

In  gaaged  length. 

Bemarks. 

Total. 

Pounds. 
5,842 
11,064 
17.526 
23,368 
29,216 
35,052 
40.894 
46,736 
52,578 
58,420 
64.262 
70.104 
75.946 
81.788 
87,630 
93,472 
99,314 
105,156 
110. 1W8 
116.840 
1>».  083 
1J8,524 
L-4..T66 
140,208 
146.  OSO 
1.51.882 
157, 734 
163.576 
1*59,418 
175,260 
181, 102 
198,944 
192,786 
198.628 
204,470 
210.312 
1  218,154 

Per  sqaare 
incU 

Pounds. 

1.000 

2.000 

3,000 

4.000 

5.000 

6.000 

7.000 

8.O0O 

9.000 

10.000 

11,000 

12,000 

13.000 

14.000 

15,000 

16,000 

17.000 

18,000 

19,000 

20.000 

21,000 

22.000 

23,000 

24,000 

25,000 

2fs000 

27.000 

28,000 

29,000 

30.000 

31,000 

32,000 

33,000 

34,000 

IC5,000 

36.000 

37,000 

Elongation. 

Set 

Inch. 

0. 

-.0002 
-.0002 
-.0001 
-.0003 
-.0002 
0. 
.0012 
.0016 
.C018 
.0027 
.0031 
.0034 
.0041 
.0057 
.0071 
.00-/8 
.0:01 
.0104 
.0106 
.0107 
.0117 
.0125 
.0144 
.0173 
.  0241 
.0287 
.0380 
.0483 
.0575 
.0703 
.0843 
.1030 
.115 
.135 
.18 
.22 

IncA. 
0. 

Initial  load. 

Scale  starts  off  plate. 
Tensile  strength. 

.0002 

.0032 

.0071 

.0102 

.0143 

Sheared  the  rivets  between  plate  and  top  cover. 
Elongation  of  rivet-holes,  'M5,  'M5,  'M6,  '^09,  ^'.09,  'M2. 


Maximum  aireaa  an  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..  87,000 

Tension  on  net  section  of  puite do 59,140 

Compression  on  bearing  snrfiBMse  of  rivets do —  98,830 

Sbesriagon  rivets - do....  40,770 

Sflidaiej  of  joint,  64.7  per  cent. 
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TESTS   OF   IROJT,    STEEL,    AND   OTHER   MATERIALS.        1279 

Areas. 

PUif.  |rroM  B<>ctioo«l  area Bquaroinrben..  5.796 

Vlate.  o«t socUooal  area do...  3.622 

PUle.  bearing  surface  of  riveU do...  2.174 

Kiveia,  abeariug area do...  &901 

[Tested  at  temperature  of  350o  Fahr.] 


Applied 


ToUl. 


Per  sqaare 


,  Pounds.  [    Pintnds. 

£r^5uu  39,4::o 


lo  gaaged  length. 

Remarka. 

Elongation. 
Inch. 

Set. 

Inch. 

Tensile  strength. 

Sheared  tlie  rivets. 

Elongation  of  rivet-boles,  ".08  each. 

If oxiififiiii  $ire$a  on  joint, 

Trnmonon  gms  eection  of  plate pounds  per  square  inch..    39.420 

'iVoAionon  net  eectioB  of  plate do...    fi3. 080 

rompresaion  on  bearing Borfaoe of  rireta do...  105,100 

Bbearing on  rivets do...    43,100 


^ 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS.  1281 


Areas, 

Plate,  icroM  sectional  area square  inches..  5.416 

Plate. net eeetional area .do...  2.891 

Plate,  bearing;  surface  of  rivets do...  2.52.'i 

Rivets,  shearing  area do...  7.216 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 

in^. 

Elongation. 

itjcA.  . 

0. 

.0002 
.0005 
.0005 
•  OOil 
.0017 
.0020 
.0026 
.  OIKIO 
.0037 
.0048 
.0056 
.0062 
.0069 
.  <M)75 
.00i<2 
.0090 

Set. 

PoundB. 
5,416 
10.832 
16,248 
21,664 
27,080 
32,496 
37. 912 
43. 328 
48.744 
M.160 
»,576 
1.992 
70.408 

PoundM. 

1.000 
2.000 
3.000 
4.000 
5,000 
6,000 
7.000 
8.000 
9,000 
10.000 
11.000 
12.  000 
13,000 
14,000 

15,  000 

16,  OOU  • 

17,  noo 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0002 

.0030 

1     75.824 
I    M.24IK 
;     88.656 
1     9i.  072 

.0053 

1     !17  4h8 

18,  000     '            -  0009 

t  302  904 

19,000 
20,  0«l) 

2i.omi 

•J2.  000 
23.  (too 
24.000 
25.  0<K) 
26,006 
27. 000 
28, 000 
29,  OOf) 
30.00() 
31. 000 
32.  01 0 
:».  000 
34.000 
35.000 
36,000 
36,890 

.0112 

.0124 

.0142 

.0152 

.0173 

.0198 

.0244 

.0315 

.  0362 

.0422 

.0197 

.0585 

.  0707 

.  0830 

.0997 

.1192 

.10 

.20 

.27 

1  108!  320 
1   113,736 

.0092 

119.152 

1  129  984 

1   i:i5,400 
140  iil6 

.0185 

,   146.232 

*   151,648 

1  157,  064 

162.  4M0 
1   1<;7.  8fl6 

.0497 

1   17^  312 

,  178.  728 

1R4.  144 

189  Lm 

194.  976 

t  109,800 

Fractured  plate  along  line  of  rivetiug. 

Ap]>earance,  silky,  Hllgbtly  lamellar. 

Area  at  fracture  ^one  section)  ".S4x''.31i=.*2688  square  inch. 


3arance,  silky,  Hiigbtiy  lar 
Area  at  fracture  ^one  section)  ".»4x".i5:2=.'JUeM5 
Contraction,  44.1  per  cent. 
Fracture  open  at  edges  'M7  and  ".10. 
Elongation  of  rivet-holes,  ".48,  ".44,  ".39,  ".38, ". 

Maxintttm.  ftlrpRn  nn  inini. 


.37,  ".38. 


Maximum  stress  on  joint. 


Tenjilon  on  groaa  sectiou  of  plate pounds  per  square  inoU.. 

Tension  on  ii**t  section  of  plato do 

Compression  on  bearing  surface  of  rivets do 

Sfaearinf^on  rivetii do.... 

EfBciency  of  joint,  64.5  per  cent. 

II.  Ex.  31 81 


36,  890 
69.110 
79.130 
27.690 


^ 

J^ 
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H  Ex  v?/....  49  2 

TESTS   OF   IRON,    STKEL,    AND   OTHER   MATERIALS. 


1283 


Areas. 

Plate,  groiia  iwct ioual  art»a , sqaare  inches . .  5. 477 

Plat«.  net  itectioDal  ansi Uo 2.926 

PlaUs  bearinij;  sarface  uf  rivets : do. .. .  2. 551 

RlTrts,  cheating  area do....  7.216 

[Tested  at  temperature  of  250o  Fahr.] 


Applied  loads.,       |      In  gaased  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pt>ftnda. 
209,500 

Poundt. 
38.250 

Inch. 

IneK 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar,  irregular  surface. 

Area  at  fracture  (one  section),  ".86  x  ".34 =.2924  square  inch. 

Contraction,  39.8  per  cent. 

Elongation  of  rivetlioles,  ".32,  ".31,  ".29,  ".30,  ".31,  ".32. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..  38,25U 

Tension  on  net  section  of  plate do 71,600 

(^mpr0Mlon  on  bearing  surface  of  rivets do 81,730 

Shearing  on  rivets dU>....  29,030 

Efficiency  of  joint,  66.9  per  cent 


»  *  V 
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H  Ex  .5^./.  49  2 


TESTS   OF   IBON,  STEEL,  AND   OTHER   MATERIALS.         l28o 


Areas, 

Plate,  fRtM8 seotioiuJ area squAreinchea..  5.832 

Plate,  net  seetional  area do 3.281 

Plate,  bearing snrfaoe of  riTets do —  2.551 

RiveU,  ahearlng  area *. do...  7.21« 


1      Appliedloadd. 

1 

In  gangad  length. 

Bemarka. 

1 

1    TotaL 

1 

Peraqnaro 
Inch. 

Set. 

1  Pwnds. 

5.832 

11.664 

17,496 

23,328 

29.160 

34.902 

40.824 

46,686 

52.488 

58.326 

64,153 

69.984 

75,816 

81,648 

87.486 

83.312 

99,144 

104, 976 

110,808 

116,640 

122,472 

128,304 

134,138 

139^968 

145^800 

151,632 

157,464 

163,296 

160;  128 

174,960 

Pounds, 

1.000 

2,000 

3,000 

4,000 

6,009 

6.006 

7,000 

8,000 

9.000 

10,000 

11.000 

12.000 

13,000 

14.000 

15.000 

16,000 

17.006 

18.000 

19.006 

20.000 

21.000 

23,000 

23,006 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30.000 

31,000 

33,000 

33,000 

34.000 

35.066 

3«.000 

37.000 

Inch. 

0. 

.0002 
.0003 
.0008 
.0008 
.0013 
.0018 
.0018 
.0021 
.0030 
.0036 
.0044 
.0061 
.0061 
.0068 
.0078 
.0083 
.0098 
.0103 
.0115 
.0128 
.0137 
.0148 
.0M6 
.0188 
.0231 
.0276 
.0348 
.0428 
.0542 
.0743 
.0923 
.1118 
.15 
.19 
.20 
.26 

IndL 
0. 

Inltlalload. 

Scale  starU  off  plate. 
Sdgea  of  plate  contnet 

TensUe  strength. 

.0008 

.0028 

.0060 

.0080 





.0189 

180.792 

186  624 

192.456 

198,288 

204,126 

209,953 
215, 784 



221. 100             S7.  910    1 

'           1 



Fractored  along  line  of  riveting. 

Appearance  of  Sactare,  silky,  lamellar.    Open  at  edges  'M5  and  'MO. 

Elongation  of  rivet-holes,  ".47,  ".47,  ".42,  ".42,  ".46,  ".46. 

Area  at  fractare  (one  section),  ".93 x  ".28=. 2604  sqnare  inch. 

Contraction,  52.3  per  cent 

Maximum  stren  on  joint, 

Tenak>D  on  KToaa  section  of  plate ponnds  per  sqnare  inch..  37,91'> 

Tension  on  net  aectlon  of  plate do....  67,38a 

Cnmpreasian  on  bearing  snrfiMe  of  riyets — do —  86.670 

Shearing  on  rirata do....  30,64o 

Kffleieney  of  joint,  66.3  par  Mai- 
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H  Ex  l/..  49  2 


TESTS   OF   IRON,    STEEL,    AND   OTHEE   MATERIALS.        1287 

Areas. 

Plate,  gross  sectional  area square  inolies. .  6.8&4 

Plate. net seotlonal area do...  8.297 

Plate,  bearicfsorfaoe  of  rivets do...  2.557 

RiTots,  sheanngarea do...  7.216 

[Tested  at  temperature  of  SOO^  Fahr.] 


AppUed  loads. 

In  ganged  leDgth. 

Bemarks. 

Total. 

Per  sqaare 
inch. 

Elongation. 

Set. 

Pmind; 
256,000 

PoundM. 
43,730 

Inch. 

Inch. 

Tensile  strength. 

Fractnre<l  plate  alon^  line  of  riveting. 

Appearance  silky,  Blight  lamination.  Open  at  edges  '^04  and  '^02. 

Area  at  fracture  (one  section),  l".01x''.37=.3737  sqaare  inch. 

Contraction  31.7  per  cent. 

Elongation  of  rivet-holes,  ".33,  ''.31,  ".29,  ".28,  ".29,  ".31. 

« 
.  Maximum  8tres9  on  joint 

Tension  on  groM  section  of  plate poands  per  square  inch . .    43,730 

Tension  on  net  section  of  plate do...    77. 05U 

Compression  on  bearing  sarface  of  rivets do...  100, 120 

Shearing  on  rivets  do...    85,480 

EAlcieDcy  of  Joint,  76.4  per  eent. 


<^    ~7^.  So  y.  .xSoy 
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TESTS   OP   IBON,    STEEL,    AND   OTHER   MATERIALS.        1289 


Areas. 


PUie,  groM  seetional  area square  incbes..  5.997 

Plato,  net seotional area do...  8.^29 

Plate.  bearmsBor/acc^ofrlYete do...  'J.468 

Birete, skearuifr area do...  7.216 

[Tested  ajt  a  temperatare  of  40(K>  Fahr.] 


In  Ranged  length. 

ToCaL 

Per  square 

Elongation. 

Set. 

Kemarks. 

Pofmdf. 

268,600 

Pounds. 

U.790 

Inch. 

Jneh. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slight  lamination. 

Fractures  obliqne,  making  an  angle  of  50^  with  surface  of  plate. 
Open  at  edges  ".03  and  'M7. 
'  Area  at  fracture  (one  section),  1^.14  x''.36=.4104  square  inch. 

Contraction,  30.1  per  cent. 

Elongation  of  rive^holes,  ''.34,  ".33,  ".32,  ".34,  ".37,  ".40. 

Maximum  gtresa  on  Joint 

TeBsion  on  irroea  seetioD  plate pounds  per  square  ineh..  44,790 

Tenaioa  on  net  section  plate do —  76,110 

Compression  on  bearing snrfiMe of  Ttrets do....  108,830 

SOieazing  on  rlTeta do..,.  37,220 

Effletency  of  joint,  76.7  per  eeat 
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TESTS  OP   IRON,   8TUEL,    AND   OTHEB  MATERIALS. 


1291 


AreoM, 

Plate,  groaa  sectional  areft square  inchea..  0.010 

Plate, net  sectional  area do....  3.537 

Plate. bearing snrfaoe of  rlTets do....  2.47:t 

BiTets,  shearing  area do....  7.216 


Applied  loads. 

In  ganged  length. 

1    Total. 

Per  sanare 
inch. 

Elongation. 

Set. 

Poimdf. 
6,010 
12,020 
18,030 
24.040 
30.050 
36.080 
4i».  070 
48,080 
54,090 
60.100 
66,110 
72.120 
1    78,130 
84.140 
90.150 
96,160 
102,  170 

Poundt, 

1,000 

2,000 

3,000 

4,000 

6.000 

6.000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

16.000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26.000 

27.000 

28,000 

29.000 

30.000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

39,000 

39, 210 

Inch, 
0. 

.0002 
.0003 
.OOOS 
.0007 
.0012 
.6020 
.0029 
.0036 
.0043 
,0051 
.0058 
.0063 
,0071 
.0081 
.0095 
.0100 
.0116 
.0122 
.0130 
.0141 
,0151 
.0161 
.0176 
.0196 
.0221 
.0255 
.0380 
.0580 
.0724 
.0005 
.1060 
.125 
.14 
.17 
.21 
.26 
.31 
.39 
.42   . 

0. 

IniUal  load. 

.0003 

.0032 

.4M56 

106,180 

114,190 

120.200 

'  i:».2io 

.0091 

132,220 
138.230 
144.240 
150,250 
156,260 
1«8,270 
168^280 
174,290 
180,300 
186,310 
192.320 
198,330 
204,340 
210.350 
216,309 
222,370 
228,380 
234.390 
235^700 

.0138 

.0625 

i 

Tensile  strength. 

Fracture<l  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges,  ".20  and  "AT*, 

Elongation  of  rivetholes,  ''.58,  ''.64,  ".52,  ".50,  ".54,  ".56. 

Area  at  fracture  (one  section),  r'.04x".29=.3016  square  inch. 

Contraction,  48.7  per  cent 

Maximum  ttreae  on  joint. 

Tension  on  gross  section  of  plate «..«atMa..poand8  per  square  Inch..  39,210 

Tenaioa  on  net  section  of  plate •• •«... '.....do....  60. 630 

Compreesion  on  hearing  au^ce  of  riveta do 95,310 

Shearing  on  riTets ..——,. • ,«....• do 32,660 

Xllloieo<7  of  Joint,  00.8  per  oent. 
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TESTS   OP   IBON,    STEEL,    AND   OTHER   MATERIALS.        1293 


Areas, 

Plate,  gross  sectional  area sqnare  inches..  6.561 

Plato,  net  sectioDal  area do —  4.010 

Plate, besrinK  sarfnoe  of  rivets du....  2.551 

KWets,  sbeanng area do...  7.216 


AppUed  loads. 

In  gauged  length. 

Hemarks. 

Total. 

Per  square 
inch. 

Elongation. 

• 
Set 

POttlMb. 

6,561 
13,122 
19,683 
26.244 
32.805 
39  366 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9.000 
10,000 
11,000 
12,006 
13,000 
14. 000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
.30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
39,850 

Inch. 
0. 

-.0001 
-.0001 
-.0001 
.0000 
.0018 
.0030 
.0037 
.0042 
.0047 
.0054 
.0058 
.0067 
.0081 
.0094 
.0111 
.0118 
.0124 
.0130 
.0137 
.0146 
.0154 
.0162 
.0173 
.0191 
.0227 
.0810 
.0550 
.0661 
.0850 
.0985 
.1170 
.126 
.17 
.20 
.22 
.27 
.33 
.40 

Inch. 
0. 

Initialload. 

Scale  storts  off  plate. 
Tensile  strength. 

.6001 

45,927 
53.488 
50,049 
65.610 
72, 171 
78,732 
85, 293 
91,854 
98.415 
104.976 
111.637 
118.098 
124.659 
131,  220 
137.  781 
144.342 
150,903 
157, 404 
164,025 
170. 5^6 
177, 147 
183.708 
190,269 
196,830 
20:},  391 
269.952 
216,  513 
223.074 
2!f9,635 
236,196 
242,  757 
249, 318 
2:»5, 879 
261,500 

.0044 

.6064 

.0108 

.6146 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky.    Open  at  edges,  ".15  and  ''.20. 
Elongation  of  rivetholes,  ".66,  ".66,  ".60,  ".60,  ".66,  ".67. 
Area  at  fractnre  (one  section),  l".14x''.28=.3192  square  inch. 
Contraction,  52.2  per  cent. 

Maximum  stress  on  joint, 

Tenaion  on  gross  section  of  plate poonds  per  square  inch. 

Tension  on  net  seetlon  of  plate do... 

Ckmipreesion  on  bearing  Burfisoe of  zlYets do... 

Shearing  on  rivets do... 

XiBciency  of  Joint,  06.4  per  cent. 


39,850 
65,210 
102,500 
36,230 
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Arwu, 

PUte,  groea  Motional  «r«A • aqnareioohM..  0.512 

Plate,  net secttuDal area do Z,Wl 

riate.  bearing  earfkoo  of  riTota do 2.630 

KiVeta,  aheariDgarea do 7.21tf 

[Tested  at  tempentaxe  of  WP  Fahr.] 


In  gaaged  length. 

Bemarka. 

1    Total. 

Peraqoare 
indi. 

Elongation. 

Bet 

303*600 

Fownd9. 
48. 610 

Inch. 

Inch, 

! 

Tenaile  strength. 

Sheared  four  rivets  and  fractared  the  plate  across  two  sections  back 
of  center  line  of  rivet-holes. 

Api)earance,  silky,  obliqae. 

Elongation  of  rivet-holes,  "*2\  each  where  rivets  sheared ;  other  two, 
":M  and  ''.36. 

Area  at  fracture  (one  section),  l".26x  ''.40=r.504  square  inch. 

Contraction,  23.9  per  cent. 

Maaxmum  bItmb  an  Joint. 

Tenskm  on  groaa  section  of  plate ^ poonds  per  square  inch..    46,610 

Tension  oo  net  aeotion of  plate do 76,220 

Compreasion  on  bearing aorlaee of  rlTeta do 110,980 

Shearing  on  rivets do....    42,060 

JEffieiency  of  Joint,  7T.  6  per  ceai. 
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Areca, 

Plate,  fEixMBS  »ectioxial  area square  inchos..  6.859 

Plate,  net  bect.onal  area do 4.SC* 

Plate,  beario^ anrface of  rivets do....  2.525 

Bivets, BheanD jE  area '. do..-.  7.216 

[Tested  at  temperature  of  360o  Fabr.l 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total 

Per square 
inch. 

Elongation. 

Set 

Pimndt. 
310. 700 

Pound*. 
45,300 

IfUA. 

Jneh, 

Tensile  strength. 

Sheared  the  rivets. 

Elongation  of  rivet-holes,  'M6  each. 


Maximum  airew  on  joint. 

Tension  on  j^rosa  section  of  plate pounds  per  square  kich. 

Tension  on  net  section  of  plate do... 

Compression  on  bearing  aurlace of  riTeto do... 

Shearing  on  riveta do... 

Efficiency  of  joint,  76.5  per  cent. 

H.  Ex.  31 82 


45,300 

71,690 

nS.OiJO 

43,000 
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AreM, 

Plai«,  KroM  sectional  area square  inobea..  6.916 

Plate,  net  B«ctional  area do 4.370 

PIat«,bearmKaiirfaceofriTeta do 2.  .546 

lUTetB,  shearing  area do —  7,216 


In  ganged  length. 

Bemarkf. 

TotsL 

Persqnare 
inch. 

Elongation. 

Set. 

P»wndt. 

6,916 

13,832 

20,748 

27,664 

84,580 

41,496 

48,412 

55.828 

62. 2U 

69^160 

76^076 

82.992 

89,908 

96,824 

103,740 

110,656 

117,572 

124,488 

13U404 

138,320 

145,236 

152,152 

159,068 

165,964 

172,900 

179,816 

186.732 

193,648 

300,564 

207,480 

214,896 

221,312 

228^228 

288^144 

242,060 

248,976 

255,892 

262,808 

269,724 

276,640 

277,000 

Pound*. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8^000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16.000 
17,000 
18,000 
19,000 
20.000 
21,000 
22.000 
28.060 
24.000 
25,000 
26.000 
27,000 
28,000 
29,000 
80,000 
81,000 
32,000 
38,006 
84,000 
85,060 
36.000 
87,000 
38.000 
39,000 
40,000 
40.056 

Inch. 

0. 

.0008 
.0008 
.OOU 
.0022 
.0038 
.0046 
.0055 
.0064 
.0088 
.0102 
.0113 
.0123 
.0133 
.0140 
.0153 
.0161 
.0177 
.0102 
.0207 
.0282 
.0251 
.0276 
.0319 
.6395 
.0466 
.0594 
.0609 
.0810 
.0960 
.1100 
.16 
.17 
.19 
.20 
.24 
.28 
.84 
.39 
.49 

Inch, 
0. 

Initial  load. 

.0012 

.0066 

.6101 

.0148 



.6006 

Sheared  the  rivets. 

Average  elongation  of  rivet-holes  ^'.25. 

Transverse  diameter  of  rivet-holes  increased  ''.03. 


Maximum  itreu  on  Joint. 

Tension  on  grooa  section  of  plate pounds  per  square  inch..    40,050 

Tensknonnetaeotlonofplate do 63,890 

Compreaaiciii  on  bearing  surface  of  rireta do —  108,800 

Shearing  on  TiTeta do....    88,680 

Xnieteney  of  joints  66.7  per  cent. 
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Area9» 

Plate,  gross  sectional  area square  ioehes..  5.813 

Plate,  net  seetionai  area .' do 2.009 

Plate,  bearing  surface  of  rivets do 2.004 

Rivets,  shearing  area do 0.425 

[Tested  at  temperature  of  260o  Fahr.] 


Applied  loads. 

In  gauged  length. 

Bemarks. 

TotaL 

Per  square 
inch. 

Set. 

Pound; 
208,800 

P9Und9. 

35,020 

Inch. 

Inch. 

TensUe  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  stratified.    Middle  section  open  '^05. 

Area  at  fracture  (one  section),  ''.89 x ''.35=. 3115  square  incb. 

Contraction,  35.6  per  cent. 

Elongation  of  rivet-holes,  ".32,  ".31,  ".30,  ".31,  ".32,  ".33. 

^aartinttiii  ttrwB  en  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  S!S,  020 

Tension  on  net  seotion  of  plate t do....  71,770 

Compression  on  bearing  surfiftoe of  riTBti do....  71,000 

Shearing  on  rivets do 22,150 

Sffidan^  of  Joint,  82.8  per  oenii 
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Areas. 

Plate,  grom  Aectional  Area sqium  inches..  6.772 

Plat(\ net Hectiooal area    do....  2.886 

Plate,  benriue  surface  of  rivets do 2.886 

Rivets, sheariug  area do....  9.426 


Applied  loads. 

In  ganged  length. 

Bemsiks. 

TotaL 

Per  §qnare 
inch. 

Elongation. 

Set 

Pound*. 

5,T72 

11, 5U 

17,316 

23.088 

28,860 

34.632 

40,404 

46,176 

51,948 

57,720 

63.492 

69,264 

75.036 

80,808 

86,580 

92,352 

98,124 

ia3,896 

109,668 

115.440 

121,212 

126,964 

132,756 

138.  52H 

144. 300 

150.  072 

155,  gU 

161.616 

167.388 

173,160 

17H,932 

184.704 

190, 476 

196,248 

198,500 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16.000 

17.000 

18,000 

19,000 

20.000 

21.000 

22,000 

23,000 

24,000 

25.000 

26,000 

27.000 

28,000 

29,009 

30.000 

31,000 

32,000 

33,000 

34,000 

34,390 

IfUh. 

0. 

.0002 
.0005 
.0008 
.0011 
.0021 
.0039 
.0052 
.0061 
.0068 
.0082 
.0091 
.0099 
.0108 
.0118 
.0130 
.0141 
.0153 
.0168 
.0184 
.0204 
.0227 
.0260 
.0294 
.0344 
.0436 
.0536 
.0635 
.0751 
.0900 
.11 
.14 
.17 
.23 

Jwth, 

0. 

Initial  load. 
TensUe  stxengUi, 

.0006 

.0055 

.0093 

.0143 

.0276 

.0800 

Fractured  plate  across  line  of  riveting. 
Appearance,  silky.    Open  at  edges  '^05  and  '^03. 
Elongation  of  rivet-holes,  '^48,  ''.47,  ''.45,  ".44,  ".43,  ".40. 
Area  at  fracture  (one  section),  ".82  x  ".28=39.2296  sqnare  inch. 
Contraction,  52.2  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  ineh.«  84.890 

Tension  on  net  section  of  plate do....  68.780 

Compresaion  on  bearing  surface  of  rivets do....  68.780 

Shearing  on  rlTeU do....  2L060 

SOeieiiey  of  Joint,  60.1  per  eeni. 
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Plate. groftsaeciinnal  area... squan inches..  0^023 

Plate,  net  sect ioualartuh do 8.191 

Plate,beariJiK  Burface of  riveU do....  2.832 

Kiveta, shifarlni; area do  ...  9.42-o 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total 

Per  square 

iDCb. 

Elongation. 

Set. 

Potmdf. 

6.023 

12,046 

18.069 

24,092 

30.115 

36,138 

42,161 

18,184 

54.207 

60.230 

60.253 

72.276 

78,299 

84.322 

90.346 

96,368 

102.391 

108.414 

114,437 

120.460 

126,483 

133,506 

138,  .'429 

144.552 

150.575 

1  156.598 

Founds. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8.000 

9,000 

10.000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,060 

24,000 

25.000 

26,000 

27.000 

28,000 

20,000 

30  000 

31,000 

82,000 

33.000 

34,000 

35,000 

Inch. 
0. 

-.0001 
-.0004 
-.0003 
+.0002 
.0021 
.0030 
.0036 
.0046 
.0057 
.0066 
.0074 
.0086 
.0097 
.0108 
.0124 
.0131 
.0139 
.0151 

.om 

.0201 

.0229 

.0275 

.0341 

.0411 

.0496 

.0561 

.0676 

.0805 

.0981 

.12 

.16 

1 

Inch. 

Initial  load. 

.0001 

.0061 

.0091 

.0188 

.0366 

1  162,621 

168.644 

174.667 
180.690 
186.713 
192,736 
198,757 
294.782 
210,805 

.0800 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  sOghtly  lamellar.    Open  at  edges  'MO  and  '^03. 

Elongation  of  rivet-holes,  '^49,  ''.45,  ".43,  ".43,  ".46,  ".48. 

Area  atfractnre  (one  section),  ".94 x  ".30  =  .282  square  inch. 

Gontraction,  46.8  i>er  cent. 

Maximum  atreu  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..  85,000 

Tennion  on  net  section  of  plate do....  80,020 

Compreasionon  bearing sorface of  riyets « do....  74,430 

Shearing  on  rtreta .* do....  28,860 

XlBeiflDoy  of  Joint,  W.2  per  cent. 
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AreoB. 

PUte,  groea  sectional  area square  incboa..  5.0C7 

Plate»  Det  sectional  area do 8.  IMJ 

Plate,  bearing  sorfaoo  of  rivets do 2.8UH 

Shearing  area  of  rivets do 9.425 

[Tested  at  temperatare  of  300o  Fahr.  ] 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Personare 
inch. 

Elongation. 

Set. 

PmmdM. 
340,200 

Powndg. 
40,250 

Jneft. 

Inch. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ''.03  and  ".01. 

Area  at  fracture  (one  section),  l".02x".35=.3570  square  inch. 

Contraction,  32.1  per  cent. 

Elongation  of  rivet-holes,  ".29,  ".27,  ".26,  ".28,  ".30,  ".31. 

Maximum  sireaa  on  Joint, 

Tension  on  gross  section  of  plate poands  per  sqnare  inch . .  40,250 

Tension  on  net  section  of  plate do 70. 0'<0 

Compreesion  on  bearing  sorflice  of  riv«ta do —  85,540 

Shearing  on  rivets do....  25  480 

KfllciMicy  of  Joint,  08.1  p«r  oent. 
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Areaa. 

PIftte,  KTOM  Beotional  area square  inches., 

Plate,  net  sectional  area do.. 


8.827 
8.519 


Plate^  bearinit  surface  of  rivets do....    2.808 

Rivets,  shearinji;  area do 9.425 

[Tested  at  temperature  of  200o  Fahr.] 


AppUed  loads. 

Semarks. 

TotaL 

Per  square 

ElongatioD. 

Set. 

219.300 

'« 

Jnck. 

Inch, 

TensUe  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  very  lamellar.    Open  at  edges,  'MO  and  ''.05. 

Area  at  fractnre  (one  section),  r'.07x''.30ss.3210  sqnare  Inch. 

Contraction,  45.1  per  cent. 

Elongation  of  rivet-holes,  ".47,  ".44,  ".42,  ".41,  ".44,  ".47. 

Maximum  stress  on  joint. 

Tension  on  fcross  section  of  p]*to pounds  per  square  inch..  84,660 

Tension  on  notsectionof  plate do....  62,320 

Compression  on  bearing  surlhoe  of  rlTets » do —  78,000 

Sbearingon  rirets do 23, 160 

Efftcieney  of  JoiBt»  60.3  per  cent 
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ATMS. 

Plate,  groM  Motional  area aquaieinohee..  0.512 

Plate,  net  seotional  area do —  8.020 

Plate,  bearing  sorfaoe  of  rivets do 2.892 

Biveta,  abeaiixkg  area do —  9.425 


In  ganged  IflBKtli. 

Bflmarka. 

TotaL 

Peraooare 

Baongtiop. 

Sel 

Pound*. 

0,512 

13,024 

19.536 

20.048 

32.560 

30,072 

45.684 

58,096 

56,008 

06,120 

71.032 

78^144 

84,056 

91.108 

97.080 

104.192 

110,704 

117, 216 

123.728 

130.240 

136,752 

148,204 

149,776 

156.288 

162,800 

109.312 

175,824 

182.336 

108,848 

195,300 

201,672 

206,384 

214,896 

221.408 

227,920 

234,432 

240,680 

Poundt, 

1.000 

2,000 

3,000 

4.000 

5,000 

0,000 

7,000 

8.000 

9,000 

10.000 

-       11,000 

12,000 

13,000 

14,000 

15.000 

10.000 

17.000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

29,000 

30,000 

31.000 

32,000 

33,000 

84,000 

35,000 

36,000 

36,950 

Inch. 

0. 

.0001 
.0015 
.0020 
.0022 
.0027 
.0046 
.0059 
.0000 
.0074 
.0088 
.0U88 
.0096 
.0104 
.0119 
.0137 
.0148 
.0158 
.0161 
.0177 
.0201 

.0201 

.0298 

.0380 

.0400 

.0540 

.0009 

.0752 

.0942 

.11 

.14 

.17 

.20 

.23 

.28 

.38 

Inek. 
0. 

Initial  iMd. 
Tensile  atrvngth. 

.0019 

.0064 

.0094 

.0187 



.0308 

.0642 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky.    Open  at  edges  'M5  and  'MO. 

Area  at  fractore  (one  section),  l'^06x'^29=.3074  square  inch. 

Contraction,  48.9  per  cent. 

Elongation  of  rivet-holes,  ''.66,  ".62,  ".48,  ".48,  ".48,  ".60. 

Maxiwmm  $tnm  onjaimt 

Tfonion  on  KTOsa  section  of  plate pounds  per  square  inoh..  80,900 

Tension  on  net  s«»etion  of  plate .— do....  60^480 

Compression  on  tyearingsnrfiMeof  rlveta do....  8a|220 

Sbearing  on  rivets do 20^680 

ICttcienoy  of  jointk  61.6  per  oant. 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1313 


Areas, 

Plate,  grosa  spctiooal area square  inches..  6.859 

Plate,  net  sectional  area do...  3.973 

Plate,  bearing  sarf&ce  of  rivets do...  2.886 

Bivets,  shearing  area do...  9.425 

[Heated  to  temperature  of  400o  Fahr..  and  4oaded  with  280.000  pounds  tension;  after  one-half  minute 
the  load  was  released  to  sero,  and  the  Joint  coole<l  to  a  temperature  between  TO^  and  80^  Fahr.  Water 
wiis  sprinkled  on  the  Joint  to  hasten  cooling.  Permanent  set  of  Joint,  ".20.  Tested  cold  (about  80o 
Fahr.)  after  resting  two  hoars.] 


Applied  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Per  square 
incli. 

Elongation. 

Set. 

Pounds. 

6.859 

13. 718 

20, 577 

27,436 

34,295 

41,154 

48,013 

64,872 

61,731 

68,590 

75,449 

82,308 

89.167 

06.026 

102,885 

100,744 

U6,603 

123,462 

130,321 

137,186 

144,039 

160.808 

157.757 

164,616 

171,475 

178,334 

185,193 

192,052 

198,911 

205^770 

212,629 

219,488 

226.347 

233.206 

240,065 

246,924 

253,783 

260,642 

267,501 

274,360 

281,210 

283,000 
285,000 
287,000 

288,078 

296,800 

Pounds. 

1.000 

2,000 

3.000 

4.000 

5,000 

6.000 

7,000 

8.006 

9.000 

10,000 

11,000 

12,006 

13,000 

14,000 

15.000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

26,000 

27,000 

28.000 

29.000 

80,000 

31.000 

32,000 

33,000 

34.000 

35.000 

36,000 

37,000 

38,000 

39,000 

40,000 

41, 000 1 

Jneh. 
0. 

.0016 
.0042 
.0061 
.0060 
.0065 
.0070 
.0074 
.0079 
.0084 
.0084 
.0091 
.0095 
.0100 
.0103 
.0105 
.0109 
.0112 
.0114 

4  .0117 
.0122 
.0126 
.0129 
.0132 
.0135 
.0142 
.0147 
.0152 
.0153 
.0157 
.0160 
.0168 
.0172 
.0173 
.0177 
.0178 
.0183 
.0180 
.0195 
..0200 
.0225 
.0237 
.0241 
.0246 
.0261 
.0307 
.0400 
.18 

Inch. 
0. 

Initial  load. 

After  2  minutes  rest 

After  2  minutes  rest 
Tensile  strength. 

.0030 

.0027 

.0027 

.0026 

.0027 

.0020 

.0027 

- 

.0058 

42,000{ 
43.710 

Total  elongation  from  cold  state  before  heating  (''.204-'M8)  ".38±. 

Fractured  plate  along  line  of  riTCting. 

Appearance,  silky,  slight  lamination.    Open  at  edges  ''.07  each. 

Area  at  fracture  (one  section),  l".22x".32=.3904  square  inch. 

Contraction,  40.9  per  cent. 

Elongation  of  rivet-holes,  ''.61,  ".46,  ".44,  ".44,  ".44,  ".46. 

Maximum  8ire$B  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..    48,710 

Tension  on  net  section  of  plate • do...    75,460 

Compression  on  bearing  surface  of  rivets  i do...  103,880 

SheaiiBg on  rivets do...    31,810 

Efficiency  of  Joint  72.8  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1315 

Artoi, 

Fble, gmM aeotional  aroA » aqnareinohea..  6.888 

Plato,  net  wctionAl  area do 3.091 

Plata, bearing aarfaoe of  riveto do....  2.802 

BiTet%ahearingarea do....  9.426 


AppUed  loads. 

In  gan^  lengths. 

Bemarks. 

TotaL 

Peruiiaie 
inoh. 

Slangatton. 

Set. 

6.883 
13,766 
20^649 
27,632 
K415 
41.298 
48,181 
56^064 
61,947 
68^830 
75.718 
82,596 
89.479 
96,368 
101.245 
110,128 

Poundt. 

1.000 

2,000 

3.000 

4.000 

6.000 

6.000 

7,000 

8.000 

9.000 

10.000 

11.000 

12,000 

13,000 

14,000 

15.000 

1A000 

Inch. 

0. 

0. 
.0001 
.0002 
.0006 
.0019 
.0029 
.0039 
.0050 
.0066 
.0078 
.0089 
.0100 
.0108 
.0117 
.0130 
.0137 
.0146 
.0157 
.0170 
.0188 
.0200 
.0212 
.0232 
.IJ272 
.0355 
.0475 
.0630 
.0775 
.0950 
.11 
.13 
.16 
.18 
.21 
.25 
.30 
.37 
.47 

Inch. 

0. 

Initial  bad. 

t 

TensUe  strength. 

.0002 

.0058 

.0089 

U7.011    1        17.000 
123,894             18,000 
130.777    1         19.000 
137. 660             20. 000 
144,543            91  ono 

.0186 

161,420 
156,309 
165,102 
172,075 
178.058 
185,841 
192,724 
199,607 
206,490 
213,373 
220,256 
227.139 
234.023 
240.905 
247.788 
254,671 
261,554 
266.500 

22,000 
23.000 
24.000 
25.000 
26.000 
27,000 
28.000 
29.000 
80.000 
31,000 
32,000 
33.000 
34.000 
35,000 
38,000 
37,000 
38.000 
38,720 

.0199 

.0845 

Fractured  plate  along  line  of  riveting. 

Api>earaiice,  silky,  sligbt  lamination.    Open  at  edges  'M3  and  ".05. 

Elongation  of  rivet-holes,  ".57,  "M; '' J53,  ".54,  ".65,  ".60. 

Area  at  fractare  (one  section),  l".20x  ".1^9 =.3480  sqnare  inch. 

Contraction,  38.1  per  cent. 

Maximum  Btresa  on  joint, 

Tensum  on  groea  aection  of  plate poande  per  Bqaaro  inch..  38,720 

Tttision  on  not  aeetion  of  plate do<...  66.770 

Compreaaion  on  bearing  sarDMO  of  rireta do —  92,150 

Shearing  on  riTeta do....  28.270 

SOeleney  of  joints  64.6  per  oent* 
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TESTS   OF   IRON,  STEEL,  AND   OTHER  MATERIALS. 


1317 


Areas, 

Plate,  gross soclioDftl  are* sqnare inches..    7.1M 

Plate,  Bet  sectioDal  area do 4.3!!0 

Plate,  beariDC  sarface  of  rivets do 2.874 

RlTeta,  shearmgarea do —    9.4*J5 

[Heated  to  temperature  of  500<>  Fahr.  and  loaded  with  300,000  pounds  tensiopu  which  was  at  ooce 
rerooTod.  The  Joint  now  allowed  to  cool  to  the  temperature  of  the  room  (72<'  Ifahr.),  and  after  a  rowt 
of  five  hoars  tested  oold  in  the  usual  manner.  Permanent  set  caused  by  load  when  hot,  ".27  in  5 
inches.] 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total 

Per  square 
indi. 

Set. 

PommU. 
7,194 
14,388 
21,582 
28,776 
85,070 
43.164 
50.858 
67,552 
84,746 
71.940 
79.134 
88,328 
93,522 
100,7:6 
107, 910 
115.104 
122.298 
129,492 
136.686 
14.%  880 
151, 074 
158,268 
165.462 
172,666 
179,860 
187,044 
194,238 
201.432 
286, 828 
215,820 
223.014 
230.208 
237.402 
244,586 
251,790 
258,984 
286^178 
273.372 
280.588 
287.780 
294,954 
982,148 
309.342 
816,636 
32^600 

Pounds. 

1,000 

2,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

.     12.000 

13.000 

14,000 

15,0U0 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,008 

25,000 

26,000 

27,000 

28.000 

29,000 

30.000 

31,000 

32,000 

83,000 

34.000 

85,000 

36.000 

37,000 

38,000 

39,000 

40,000 

41,000 

42,000 

43,000 

44,000 

44,840 

Jneh. 

0. 

.0008 
.0019 
.0087 
.0080 
.0037 
.0046 
.0060 
.0054 
.0056 
.0061 
.0065 
.0070 
.0072 
.0076 
.0080 
.0084 
.0000 
.0003 
.0095 
.0100 
.0105 
.0109 
.OiU 
.0115 
.0122 
.0125 
.0130 
.0182 
.0136 
.0141 
.0145 
.0150 
.0155 
.0161 
.0163 
.0160 
.0175 
.0183 
.0198 
.0215 
.0245 
.0340 
.1160 
.27 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

.9009 

.0011 

.9010 

.0010 

.0010 



.0014 

.0016 

.0045 

Total  elongation  from  cold  state  befdre  heating  (^^27+.27),  '^54. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slight  lamination.    Open  at  edges  '^08  and  ^^06. 

Area  at  fracture  (one.  section),  l".31x''.33=.4323  square  inch. 

Contraction,  39.8  per  cent.  * 

Elongation  of  rivet-holes,  ''.60,  ''.54,  ".53,  ".63,  ".52,  ".55. 

Maximum  stress  an  Joint, 

Tension  on  groM  section  of  plate pounds  per  sqoare  inches..    44,840 

Tension  on  net  section  of  plate do....    74,670 

Conpreasion  on  benring  surface  of  rivets de....  112,280 

^Shearing on rlTeta do....    84,280 

Xfldeney  of  Joint,  77.8  per  cent 
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Areas, 

Plate,  groM  aectiooal area equare inches..  7.245 

Plate, net MotioDal area do....  4.847 

Plate,  bearing sar&ce of  riTets do 2.898 

Bireta,  aheanngarea do 9.425 


In  ganged  length. 

' 

TotaL 

Per  square 
inch. 

Elongation. 

Set 

Bemarks. 

Poundt, 
7,945 
14.490 
21.735 
28.980 
36,225 
43, 470 
60,715 
57,960 
65,205 
72,490 
79,095 
86.940 
94,185 
101.430 
108.675 
115,920 
123.165 
130.410 
137,6156 
144,000 
152. 146 
159,390 
166,635 
173,880 
181,125 
188,370 
196.615 
202.800 
210. 105 
217.350 
224.605 
231,840 
230,085 
246,330 
258,576 
260.820 
2881066 
275.310 
280,700 

Poundt. 

1.000 

2^000 

3.000 

4.000 

5.000 

6,000 

7,000 

8,000 

9,000 

10.000 

11,000 

12.000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

31,000 

22,000 

23,000 

24,000 

25,000 

26.000 

27.000 

28.000 

29,000 

80,000 

81.000 

32.000 

83.000 

34.000 

35.000 

36.000 

37,000 

38,000 

88,740 

Inch. 

0. 

.0001 
.0002 
.0003 
.0018 
.0030 
.0062 
.0066 
.0078 
.0085 
.0006 
.0106 
.0120 
.0141 
.0143 
.0155 
.0168 
.0176 
.0187 
.0202 
.0221 
.0236 
.0254 
.0306 
.0400 
.0538 
.0668 
.0798 
.0980 
.1145 
.18 
.16 
.18 
.22 
.27 

.:1S 

.42 
.68 

iMk. 

0. 

InitiAlload. 

Bested  1  hour  under  initial  load. 

.0017 

.0077 

.0122 

.0107 

.0332 

.1080 

Fractared  plate  fHong  line  of  riveting. 

Appearance,  silky,  slight  lamination.    Open  at  edges  ''.25  and  ".05. 

Elongation  of  rivet-holes,  ''.79,  ".70,  ".66,  ".59,  ".61,  ".63. 

Area  at  fraetnre  (one  section),  l".30x".29=.3770  sqaare  inch. 

Contraction,  47.9  per  cent 

Maximum  stress  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  38,740 

Tension  on  net  section  of  plate do 64,570 

Compression  on  bearing  surface  of  rirets do 96,850 

Sbmrlng on  rlTets do....  29,780 

Effideney  of  Joint,  66.0  per  cent. 
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Area9. 

Plate,  gross  eectionol  aroft aquArelncheA..  6.167 

PUte,net  aecUoiiMl area  do 3.822 

Plate,  bearing  sarfaco  of  rivets do 2.345 

KtveU,  tbeanog  area do 7.854 


AppUed  loads. 

In  gaoged  length. 

Kemarks. 

Total. 

Per  square 
inch. 

»«.^o„. 

Set 

Powndt. 
6,167 
12.334 
18,501 
24.668 
30.835 
37,002 
43,109 
49.336 
55,503 
61. 670 
67.8.T7 
74,004 
80.171 
86.338 

Poundt. 
1.006 
2,006 
3,000 
4,000 
5,000 
6,000 
7.000 
8.000 
9.000 
10,000 
11,000 
12,000 
13.000 
14.000 

Jneh. 
0. 
—.0001 
—.0001 
.0000 
.0000 
.0003 
.0060 
.0072 
.0081 
.0091 
.0099 
.0103 
.0110 
.0118 
.0130 
.0147 
.0161 
.0175 
.0185 
.0195 
.0210 
.0225 
.0248 
.0284 
.0375 
.0519 
.0640 
.0789 
.0951 
.1149 
.125 
.16 
.19 
.22 
.26 
.29 
.38 
.40 
.48 
.61 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0000 

.0066 

»--•.. ^05    '        ISioOO 
98,672    ,        l&OOO 

.0117 

,  194.8:{9 

17,000 

18,000 

19.000 

20,000  . 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32;  000 

33.000 

34,000 

35,000 

86,000 

37,000 

38.000 

39.000 

39,730 

111.006 

117,173 

12:i.340 
129,507 
135. 674 
141.841 
148.008 
1«4. 175 
160,342 
166,509 
172,676 
178.843 

.0170 

.0322 

,   185.010 
l»l,177 

.1048 

>  197,344 

1  203,511 

209,678 

216,845 

'  222,012 

>  228,179 

,  234,346 

1  240,513 

1  245,050 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  "Xl  and  ''.25. 

Elongation  of  rivet-holes,  ''.73,  ".70,  ".77,  ".77,  ".76. 

Area  at  fracture  (one  section),  r'.42x".30=.4260  square  inch. 

Contraction,  44.1  per  cent 

Maximum  8tre9$  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inoh.. 

Tensiai  on  net  section  of  plate .• do 

Compression  on  bearing  sorfiMe  of  rivets do 

Siiesaing  on  rivets do 

ElBoienoy  of  Joints  67.2  per  oent 


39,730 

64.110 

104,490 

81,200 
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Areas, 

PlAte, groM seettonal areA ■qnarv inches..  6.220 

PlAto,  net Mettonal arM do...  S.865 

Plate, bearinfc BnrfiMe  of  rlrets do...  2.366 

BiTOta,  sheariiig uea do...  7.8M 

[Tested  at  temperature  of  400o  Fahr.  | 


Applied  loads. 

In  ganged  length. 

TotaL 

^•LX" 

Slongation. 

Set. 

Bemarki. 

1 

1 

PiMMMlt. 

282,600 

P0«fldf. 

46^420 

Ineh, 

JtkA. 

Tensile  strength. 

Fractared  the  plate  throagh  four  sections,  tearing  oat  at  the  middle 
to  the  edge  of  the  plate.  Sheared  the  middle  rivet,  which  had  been 
weakened  by  the  drilled  x>ocket  in  which  the  thermometer  was  used  to 
determine  the  temperature  of  the  joint. 

Appearance  of  fractares,  silky,  lamellar. 

Elongation  of  rivet-holes,  '^40,  ^^36  ('M8  rivet  sheared  in  this  hole), 
".48,  ''.53. 

Area  at  fractare  (one  section),  V^53x^^38=.6814  square  inch. 

Contraction,  24.3  per  cent 

Miuofmum  ttren  on  Joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..    45,420 

Tension  on  net  section  of  plate do —    73,250 

Compreasion  on  bearing  surface  of  rirets do —  110,450 

Shearing  on  rirets .....do 36,810 

ISIUciency  of  Joint*  78.9  per  cent. 
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Areas, 

Plate,  grofls  Motional  are* aqnareiDobes..  6.600 

Plate,  iwtMotioiiMl  area do...  4.240 

Plato^beiiriiic  surface  of  ri vote do 2.420 

BiTete.  alMartag  aiea do 7.8M 

[Tested  at  temperature  of  uOO^  Fahr.  J 


Applied  loads. 

In  gauged  length. 

Bemarks. 

'MiiaL 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
310,000 

320^000 

Pounds. 

46,550 

48,060 

Inch. 

Jneh. 

Maxiiunm  load  applied  when  the  specimen 
slipped  in  the  holder  Jaws.  The  ornery  cloth 
used  te  increase  the  friction  of  the  grip  was 
renewed.  The  temperature  of  the  joint  was 
lowered  to  150°  Fahr.  and  tensile  load  again 
applied. 

TenaUestmiglh. 

Sheared  four  rivets  and  fractured  one  end  section  of  the  plate. 
Elongation  of  rivet-.holes,  ".30,  ".30,  ".25,  ".37. 
The  dowel  in  third  rivet  did  not  fill  the  hole  properly,  accounting  for 
the  variation  in  the  elongation  of  rivet-holes. 

Maximum  stress  an  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..    48,050 

Tension  on  net  section  of  plate do 76,800 

Compression  on  bearing  surfue  of  liyeto do —  137,160 

Shearing  on  riTeto do....    41,510 

Sffieieiioy  of  joint,  81.5  per  cent. 
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ArtOB, 

PI»te,  groM sectional  Aiea \ square iuohes..  6.632 

Plate,  net  sectional  area do....  4.217 

Plate,  bearinssnrfaoeof  riTets do  ...  8.415 

Bivets,  sbearmg area ^. do —  7.854 


In  gauged  lenKth. 

Bemarka. 

Total 

^•LIT" 

Set 

Potmd*. 
6.638 
13.264 
19.886 
26.528 
33,160 
39,792 
46,424 
63,056 
59;  688 
66,320 
72.952 
79,584 
86,216 
92,848 
99,480 
106,112 
112,744 
119,376 
126,008 
132,640 
138,272 
145,904 
152,538 
159,168 
165,800 
172.432 
179.064 
185,606 
192.328 
198,960 
205.502 
212,224 
218,856 
225,488 
232,120 
238,752 
245,384 
252,016 
268,648 
265.280 
209.250 

Pouindt. 
1,000 
2,000 
3,000 
4.000 
5.000 
6,000 
7.000 
8,000 
9.000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
34,000 
25.000 
26,000 
27.000 
28,000 
20,000 
80,000 
31,000 
32,000 
33,000 
84,000 
85,000 
3C,000 
87,000 
38,000 
38,000 
40,000 
40,600 

Jnck, 

0. 

.0000 
.0001 
.0008 
.0002 
.0001 
.0021 
.0040 
.0047 
.0062 
.0070 
.0074 
.0080 
.0091 
.0109 
.0127 
.0136 
.0148 
.0161 
.0176 
.0198 
.0216 
.0247 
.0291 
.0465 
.0638 
.0781 
.0018 
.1135 
.15 
.18 
.20 
.21 
.27 
.80 
.34 
.41 
.48 
.56 
.65 
.77  • 

Initial  load. 

■ 

Tensile  strength. 

.0002 

.OCM 

.0101 

.0147 

.0386 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  'M2  and  'M5. 

Elongation  of  rivet-holes,  ''.84,  ".84,  ''.79,  ".75,  ".78. 

Area  at  fracture  (one  section),  l".55x".29=:.4495  square  inch. 

Contraction,  46.8  per  cent. 

Maximum  atre$a  an  Joint 

Tension  on  groas  section  of  plate pounds  per  square  inch..    40,600 

Tension  on  net  section  of  plate do 63,860 

CompnasSon  on  bearing  surfAOd  of  riT6ta do....  111,480 

SbesrtBg on  TiTota do....    84,280 

Efficiency  of  Joint,  67.0  per  cent. 
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TESTS  OF  IBON,  STEEL,  AND  OTHEB  MATERIALS.         1329 


Areoi, 

Plate, giOMseoUoDolire* wiaareiBohM..    8. OSS 

Plat^.net  Metional  are« do....    2.8S3 

Plate, beariDK MirfMe of  riveto do  ...    8.2M 

RiTots, abearins  area., do....  1LS2B 

[Teated  at  temperature  of  9W>  Fahr.] 


In  ganged  length. 

Bemarki. 

TotaL 

Peraqoare 

Set. 

PoMMif. 

212.800 

36,070 

Inch. 

Inch, 

Tensile  atrengtb. 

Fractured  plate  along  line  of  rivetiDg. 

Appearauce,  silky,  lamellar. 

Area  at  fracture  (one  section),  ''•89x'^34=.3026  sqnare  inch. 

Contraction,  36.1  per  cent. 

Elongation  of  rivet-holes,  ".28,  ''.28,  ''.28,  ".29,  ".29,  ".29. 

Maximum  siren  on  joint. 

TenaioDongroMfleetionofplate .'• poonda per winare  inch..  38,070 

TenaiiMionBetMetionofplate do....  74,410 

CompreMJon  on  bearing  snrfiice  of  rireta do....  08,340 

Bkaarfaigon  riyeta do....  18,830 

SOoieDcy  of  joini,  58.3  per  oettt 

H.  Ex.  31 84 
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TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS.  1331 


Areas. 

Plate,  eroM  sectional  area sqoare  inches..    0LO42 

Plate,  n«t  Mectiooal  area do....    2.836 

Plate,  bearinie  Burfaco  of  rivets dor....    S.206 

Kivets,sheariogaiea do....  11.928 


Total. 


Pounds. 

6.042 

12.084 

ltf,126' 

24.168 

30,210 

36.252 

42,2»4 

48,336 

54.378 

60,420 

66,462 

72,604 

78.546 

84.5b8 

80,630 

96,672 

102,714 

I  108.756 

,  114.798 

120,840 

136,882 

132.024 

138.066 

i  145.008 

I  151.050 

157,092 

163. 134 

100, 176 

175, 218 

181,260 

183,800 


Pounds. 

1.000 

2,000 

3.000 

4.000 

6,000 

6,000 

7,U0O 

8,000 

9.000 

lO.OuO 

11.000 

12,000 

13.000 

14,000 

15,000 

16.000 

17.000 

18,000 

19,000 

20,000 

21,000 

22.000 

V3.00O 

24.000 

25;  000 

20,000 

27,000 

28,000 

29.000 

30.000 

30.420 


In  gaa^ed  length. 
Elongation.        Set. 


Inch. 

0. 

.0000 
.0001 
.0003 
.0006 
.0013 
.0032 
.0042 
.0053 
.0066 
.0086 
.0102 
.0114 
.0120 
.0135 
.0150 
.0163 
.0179 
.0201 
.0247 
.0282 
.0316 
.0«02 
.0485 
.0596 
.0732 
.0865 
.1050 
.14 
.18 


Ifu:k. 
0. 


.0004 


.0057 


.0112 


.0200 


.0517 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractared  plate  along  Hue  of  riveting. 

Appearance^  silky?  slightly  lamellar.    Open  at  edges  'MO  and  ".08. 

Elongation  of  rivet-holes,  ".41,  ".42,  ".42,  ".42,  ".42,  ".42. 

Area  at  fracture  (one  section),  ".83  x".29=.2407  square  inch. 

Contraction,  49.3  per  cent. 


Maximum  atress  on  joint 

TenmonoD  gross  section  of  plate pounds  per  square  inch..  30.420 

Tension  on  net  section  of  plate do 64,810 

Compression  on  bearing  snrfaoe  of  rirets do —  57,330 

Shearing  on  riTots do....  16,410 

Kfficiency  of  joint,  51.5  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1333 


Areaa. 

PlAto,  fcron  MetiontlMVA aqnara  Inchet..  0.471 

Flate,  net  MOttonal  area do —  S.29B 

Plato,  bewiaie mirfaoe of  riveU do....  8.238 

Riveta,  •heuinKansa do...  11.028 

iTestad  at  temperaturo  of  350°  Fahr.] 


In  gan^  \imgth. 

Remarkii. 

Total. 

Peraqnare 

Sot. 

Ptafiuif. 

201,000 

P»und$. 

40.330 

Ineh, 

fneft. 

Tenalle  strength. 

Fractared  plato  along  line  of  riveting. 

Appearance,  silky,  lamellar;  surfaces  irregular  in  part,  anil  making 
angle  of  50^  wiUi  rolled  surface  of  plate  in  part. 
Area  at  fracture  (one  section),  l''.03x'^39=:.4017  square  inch. 
Contraction,  25.4  per  cent. 
Open  at  edges  "M  and  ''.01. 
Elongation  of  rivet-holes,  ".30,  ".29,  ".27,  ".30,  ".31. 

Maximum  streaB  on  joint, 

Teaakm  on  gioia  aectlon  of  plate pounds  per  square  inch..  40,330 

Tension  on  net  aeetion  of  plate do....  80,  A20 

Compression  on  bearing  surface  of  rivets do....  80,780 

Sbesfing  on  rivets do 21,880 

Effldency  of  Joint,  ^.2  per  oent 
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TESTS  OF  IRON,   STEEL,   AND   OTHER  MATERIALS.       1335 


Armu, 

PUte,  snot  teetUmal  aiM oqiiaroliiehM..    flL278 

Plato,  nat  aeetknal ana do....    3.139 

Plate, InaiinfaarfiMa of rlTOto do....    8186 

Bireta,  ahoaflng araa do....  1L928 


IngaogedloDgtli. 

BMnarki. 

TotaL 

Peraooare 

JEloDgaUon. 

Set. 

Pounds. 
6,878 
is;  566 
18^  8M 
3\118 
31,390 
37.688 
43,946 
50,204 
58,608 
68L780 
68.068 
75,336 
81,614 

r;898 

94,170 
1^448 
100^726 
113.004 
110,288 
135^980 
131.838 
138,116 
144,^304 
150.672 
158;  950 
183,228 
188.506 
175.784 
183,003 
188.340 
IH618 
300,886 
307,174 
260,800 

Poundt. 

1,000 

8,000 

8.000 

4,000 

6,000 

6,000 

7.000 

8,000 

9.00O 

lOiOOO 

11,000 

12,000 

13,000 

14,000 

15,000 

16,0110 

17.000 

18;  000 

10,000 

24.000 
25,000 
28,300 

27.000 
28,000 
29,000 

30,000 
81.006 
83,000 
^000 
33,420 

0. 

-.0001 
-.0001 
-.0001 
-.0008 
.0000 
.0007 
.0027 
.0048 
.0067 
.0070 
.0076 
.0060 
.0087 
.0097 
.0118 
.0130 
.0138 
.0148 
.0166 
.0176 
.0104 
.0248 
.0286 
.0340 
.0440 
.0650 
.0680 
.0826 
.6006 
.1220 
.16 
.80 

IfUh, 

0. 

iDiUalload. 
Boated  16  bona. 

-.0001 

.0068 

.0063 

.0146 

.0389 

Fractared  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  'MO  and  '^08. 

Elongation  of  rivet-holes,  ''.60,  ".49,  ".46,  ".46,  ".46,  ".46. 

Area  at  fractare  (one  section),  ".93x''.28=.2604  square  inch. 

Contraction,  60.2  per  cent. 

ifoslfliiifli  itreti  on  ioM. 

ToMknioBKToaaaeetionorplato poundaperoqiiafoJnoh..  33,480 

TomiloBonneiaeetloaorplato ./. do....  66.840 

Compreoiioiioa bearing aurfaoe of  riveto do....  66840 

61ieariMoariTota do....  17,600 

Sflleleooy  of  Joliit,  66.6  per  oent. 
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TESTS   OF  IRON,    STEBL,   AND   OTHER  MATERIALS.         1337 

PlatMcroMMetiOBalurM • ■qvareiaehM..    C.897 

PUtob B6t Mokioiial am do....    8. eat 

Plata, baftring nrfiMM  of  rlTBts do....    8.277 

SiTet^abaaittigaraaof  lirata do....  11.828 

[Taatad  ai  a  tampanitiire  abora  that  raqidrad  to  boil  apami  oil,  or  probably  abont  TOO^  Ffehr.] 


AFpUedloada. 

Bonarka. 

TotaL 

"LSr 

Sbrngation. 

Set 

PoiMMif. 

251,880 

Pvtmda. 
88,880 

JimA. 

JfM&. 

Fractured  plate  along  line  of  riveting,  with  medium  load  report. 

The  fractttred  surfaces  were  smooth  and  oblique  to  the  flat  surfaces 
of  the  plate,  making  with  it  an  angle  of  47^  to  48^,  except  the  end  sec- 
tions, which  had  irregular  surfaces. 

The  color  of  the  edges  of  the  joint  was  a  dark*  blue-black  when  the 
testing  was  done. 

After  fracture  the  broken  surfaces  of  the  end  sections  were  medium 
dark  blue;  the  inner  sections  were  varied  from  dark  blue  to  dark  straw 
color;  a  small  part  of  t^e  middle  section  remained  uncolored. 

Elongation  of  rivethbles,  ''.39,  ".38,  ".39,  ".39,  ".41,  ".46. 

Area  at  fracture  (one  section),  l",12x''.3d=.4256  square  inch. 

Gontraction,  29.6  per  cent. 

Maa^mnm  8tre$a  onjoM, 

Tenaion  on  grooa  aeetioD  of  plate ponnda per  iqnare  inch..  88,880 

TeaaioB  on  net  aeetloii  of  plate .' do....  85,160 

CoaprenkmonlMoriBcaarfiMeofrlTeta do....  78,604 

SlaearingonriTeta do....  91,0A0 

SOeimey  of  Joint,  82.7  per  oent. 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1339 

Areas, 

PIiMfce, £rou MOtionftl ftrea sqnaT«inch..    6.892 

Platfl^netaeetionalArM do 3.632 

Plate,  bMrinc  aurfaoe  of  riveto do 3.260 

RiTeU,ah«ulDgarea do....  11.928 


Ai»pl^  loads. 

In  gaaged  length. 

Remarks. 

Total 

Per  sqnare 

Elongation. 

Set. 

Pound*. 

6,802 

13,784 

20,676 

27,568 

34.460 

41.352 

48,244 

1    55.136 

1    02.028 

«,920 

7i.812 

82,704 

89.596 

96.488 

103,380 

110,272 

117,164 

124,056 

130.948 

137,840 

144.732 

151.624 

158, 5li 

165,408 

172,300 

179.193 

186,084 

192,976   ■ 

199,868 

206.760 

213.653 

220, 5U 

227,436 

232.000 

Pound*. 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11.000 

12.000 

13.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22.000 

23,000 

24,000 

25.000 

28.000 

27,000 

28.000 

29,000 

30,000 

31.000 

32,000 

33.000 

33.660 

Inch. 

0. 

.0000 
.0001 
.0004 
.0008 
.0022 
.0050 
.0060 
.0071 
.0081 
.0096 
.0107 
.0126 
.0129 
.0142 
.0155 
.0171 
.0185 
.0195 
.0225 
.0270 
.0309 
.0375 
.0473 
.0503 
.0085 
.0798 
.0935 
.1135 
.1370 
.17 
.22 
.27 
.37 

Inch. 
0. 

Initial  load. 

.0005 

.0069 

."oin" 

.0180 

.0488 

.1265 

Tensile  strength.                                                    1 

Fractared  plate  along  line  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges.'M5  and  ^'.03. 
Elongation  of  rivet-holea,  ".56,  ".53,  ".53,  ".53,  ".53,  ".55. 
Area  at  fracture  (one  section),  l".02x".27=.2754  square  inch. 
Contraction,  54.3  per  cent. 

MiixiMum  strenn  on  joint 

Tension  on  groM  section  of  plate poonds  per  sqnare  inch. 

Tension  on  net  section  of  plate do... 

Compression  on  bearing  snrfitce  of  rivets do... 

Shearing  on  rivets....'. do... 

Efficiency  of  Joint,  56.0  per  cent. 


33,060 
03,870 
71.160 
10,450 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.         1343 


Jrea9, 

PlAta^ KTon  MoUonal  ATM square  inches..    7.215 

Plate, net seoaonalMea do....    &068 

Plate* bearing snr&oe of  rtreto : do....    3.247 

Biveta,  slMariiig  area do....  1L928 

[Tested  at  temperature  of  fiOQo  Fahr.] 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

1 

Per  sqaaie 
inch. 

ElongaUon. 

Set. 

Pounds 
321.600 

Pwndt. 
44.480 

Inch, 

InM. 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  oblique  50^.    Open  at  edges  ^'.04  s^nd  0. 

Area  at  fracture  (one  section),  l'^25  x''.38=.475  square  inch. 

Contraction,  28.1  per  cent. 

Elongation  of  rivet-holes,  ''.44,  ".39,  ''.39,  ".40,  ".46,  ".48. 

Maximum  arrets  on  joint 

Tension  on  ^ross  seoUon  of  plate pounds  per  square  inch..  44,400 

TenaioBon  net  section  of  plate do....  81,050 

Compression  on  bearing  snrlhoe  of  xiTeta do 09.040 

ShMringaren of  rivets do....  20.060 

Smdency  of  joints  70.7  per  cent 
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Plato.  lETom  McUonal  aroA «quaruinrheii..  6.193 

Plate,  net  sectional  area do 3,538 

Plate,  bearing aarface of  rivete do  ...  2.655 

RiTetB,  Bheam^areaofriTets do 9.940 


Applied  loads. 

In  gaugHl  length. 

Remarks. 

Total. 

Persooare 

Elongation. 

Set. 

Jneh. 
0. 

1 
Pwinda. 
6.193 
12.386 

Pminda. 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9.000 

10.000 

ll.OOO 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

26,000 

27.000 

28.000 

29,000 

30.009 

31.000 

32,000 

33.000 

36,670 

Inch, 

0. 

.0002 
.0004 
.0005 
.0008 
.0015 
.0037 
.0053 
.0063 
.0074 
.0098 
.0105 
.0110 
.0123 
.0188 
.0152 
.0160 
.0172 
.0185 
.0193 
.0205 
.0270 
.0325 
.0420 
.0520 
.0662 
.0790 
.0925 
.1115 
.1325 
.17 
.10 
.24 

Initial  lond. 

18,5?e 
24.T72 
30,965 
37,158 
43,351 
49. 5M 
55,737 
61,930 
68,128 
74,316 
80,509 
86,702 
92,895 
99.068 
106,281 
m,474 
117,667 

.0007 

• 

.0070 

1 

.*6i27'* 

1 

123.880 
130,053 

.0165 

Sustained  this  load  i  minute,  then  roleaned  to 
aero  and  allowed  to  rest  2  honrs ;  then  loadH 
applied  and  the  joint  ruptured. 

Tensile  strength. 

130,246 

142,439 
148,633 
154,825 
161,018 
167.211 
173,404 
179,597 
185^700 
191,983 
196,176 
204,369 

227.100 

.0453 

.1217 

Fractared  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  'M5  each. 

Elongation  of  rivet-holes,  ".C4,  ".59,  ''.59,  ".63,  ".69. 

Area  at  fracture  (one  section),  l".27x".29=.3683  square  inch. 

Contraction,  47.9  per  cent. 


Maximnm  strees  on  joint, 

TraaioB  on  gross  section  of  plate pounds  per  square  inch.. 

Tension  on  net  section  of  plato. do.... 

Compression  on  bearing  surfkce  of  rivets do  — 

MHMuing  on  rivets do 

Ettcienoy  of  joint,  62.0  per  cent. 

EI.  Ex.  31 86 


36, 6701 
61. 100| 
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Area%. 

Plate,  firotM sectiooal  area equaieinclu'fu.  6.232 

Plate,  net  sectional  area do —  3.  .WO 

Plate,  beunogBorfacoof  rivotti «lo 2.672 

KivetH,  abearing  area do 9.  WO 


AppUedloada. 

In  gauged  length. 

Bemarkc. 

TotaL 

Per  aqnare 

Elongation. 

Set. 

1  Pmindi. 
8.232 
12.464 

PoundM. 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7.000 
8.000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
•  15,000 
16,000 
17,000 
18  flOO 

Inch. 

0. 
.0003 
.0006 
.0007 
.0006 
.0016 
.0037 
.0048 
.0056 
.0060 
.0006 
.0112 
.0121 
.0126 
.0136 
.0145 
.0153 
.0165 
.0181 
.0211 
.0256 
.0205 
.0333 
.0393 
.0476 
.0586 
.0722 
.0896 
.1080 
.1330 
.15 
.17 
.22 
.20 
.30 
.38 
.45 

Inch. 
0. 

Initial  load. 

Tensile  strength.  . 
Load  at  time  of  fracture. 

18,698 
,    24.928 

31,160 
1    37,392 

43,6^4 

.0004 

!    49,858 
1    56,088 
1    82,320 
'    (^553 

.0068 

1    74,784 

1    81,016 

87,248 
1    93,480 

99,712 
105,914 
112, 178 

.0101 

118,408            19,000 
124,640            20,000 
130,872            oiMO 

.0164 

137,104 
143,338 
149,568 
156^800 
162.032 
168,264 
174,408 
180,728 
186,900 
193,198 
199^424 
206^656 
211.888 
218,120 
224,358 
225^580 
211,000 

22.000 
23,000 
24,000 
25.000 
28,000 
27,000 
28,000 
20,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
38.000 
38,200 

.0404 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  '^08  each. 

Elongation  of  rivetholes,  ".01,  ".58,  ".56,  ".55,  ".59. 

Area  at  fracture  (one  section),  l".28x".28=.3584  square  inch. 

Contraction,  49.7  per  cent. 

Maximum  strew  on  joint, 

T<;nsiou  on  gross  section  of  vlate pounds  per  square  inch . .  36  200 

Tension  OQ  net  section  of  plate do 63,  370 

CoiDpreaaion  on  bearing  surface  of  rlvetfl do 84,420 

Sb<>aring  on  rivets do 22,090 

£i&ciency  of  joint,  61.2  per  cent. 
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TESTS  OF  IBOKy   STEEL,   AND   OTHER  MATERIALS.       1349 

Areoi, 

Plato, j^nMS tMtional ar«a sqiure Inches..  6.632 

Pl»to, net  neotioiuU  are* do....  8.021 

Plate, bearing enrlkce of  rivets do....  2.711 

Kiveta, shearing  area do  ...  9.M0 

(Tested  at  tenii»erataie  of  60(K>  Fahr.] 


AppUedlowU. 

In  ganged  length. 

Bemarlu. 

T»"-      "^hlT" 

Elongation. 

Set 

1 

VoundB.  1    PoundM, 
280.800    j        42,940 

Ineh, 

IfUh, 

Tensile  strength. 

Fractured  plate  along  line  of  riveting. 

Appearance,  ailky ;  resembles  shearing  fractures.    Oblique,  50^. 
Area  at  fracture  (one  section),  l".52x".39=.5928  square  inch. 
Coiitraction,  24.3  per  cent.    Open  at  edges,  ".05  and  ".07. 
Elongation  of  rivet-holes,  ".55,  ".49,  ".49,  ".51,  ".01. 

Maximttm  sireae  9%  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  42,340 

Tension  OB  net  section  of  plate do....  71,610 

Compreaaion  on  bearing  sarfaoe  of  rivets do....  103,580 

Sbearinic on  rivets do....  28,250 

Efllciency  of  Joint,  70. 5  per  oent. 
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TESTS   OP   IRON,    STEEL,    AND   OTHER  MATERIALS.        1351 


Area9, 

Plate,  sroM aeerioDAl  are« Bqn«rolscbM..  6.632 

Plate,  net aeetioBftl »re» do....  8.921 

Put*-.  beArinie sarface of  rivete do....  2.711 

lUrete,  sbearlnx  are* do 0.940 


In  ganged  lengtb. 

Bemarka. 

Total. 

Perflqnare 
inob. 

SloDgatioD. 

Set 

Poiindf. 
0,632 
13,204 
19,898 
26;  528 
33,100 
39,792 
40.424 
53,058 
59,088 
00.330 
72.952 
79.584 
88.218 
92,818 
99,480 
100,112 
112,744 
119.376 
126.008 
132.040 
139,272 
145^904 
1.^2.536 
169.168 
165,800 
172,432 
179.084 
185,096 
192,328 
198,900 
205,502 
212.224 
218,858 
225,488 
232.120 
238,752 
245,384 

PoundM, 

1.000 

2,000 

3.000 

4.000 

5,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

l.%000 

14,000 

15,000 

18.000 

17.000 

18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

26,000 

20,000 

27,000 

28,000 

29.000 

30,000 

31,000 

32.000 

33,000 

34,000 

35,000 

36,000 

.17.000 

Inch, 

0. 
.0003 
.0005 
.0007 
.0015 

.0050 

.0060 

.0070 

.0082 

.0100 

.0114 

.0125 

.01.15 

.0150 

.0178 

.0190 

.0205 

.0220 

.0237 

.0273 

.0297 

.0328 

.0415 

.0518 

.0608 

.0813 

.09 

.11 

.14 

.17 

.18 

.30 

.25 

.29 

.35 

.41 

.48 

Inch, 
0. 

Initial  lottd. 

.0013 

.0066' 

.0116 

.0188 

.0488 

■ 

252.016    ,        38.000 

256,800             38.720 

. 

Fractured  plate  along:  line  of  riveting?. 

Appearance,  silky.    Open  at  edges  ".25  and  'MO. 

Elongation  of  rivet-holes,  ''.78,  ".72,  ".70,  ".70,  ".72. 

Area  at  fractare  (one  section),  l".42x".30=.4260  square  inch 

Contraction,  45.6  per  cent. 

Mtueimum  9tre$8  onjokit. 

TenMon  on  groaa  aeetion  of  plate poonda  par  aqnare  inch. .  38, 720 

Tension  on  net  aeeUon  of  plate ; do 65.440 

Compreaaion  on  bearing mrflMe of  riveta do....  94,730 

Shirring  on  riveta do..  .  25l84u 

Efficiency  of  Joints  64.6  per  f""  ^ 
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TESTS  OF  IRON,  STEEL,  AND   OTHER   MATERIALS. 


1353 


Areas. 

Plato,  gross sactionAl  area tqaare  inches.,  t.965 

Plate,  net  fleciional  area do...  4.243 

Plate,  bearinfc  surface  of  rivets ,. .  .do. . . .  2. 722 

Kiveta,  shearing  area do....  9.040 

[Tested  at  a.temperatare  of  SOQo  Fahr.J 


AppUed  loads. 

In  ganged  length.     ' 

-.j'Tar 

Elongation. 

'     Remarks. 
Set 

PoundM.  \    Poundt. 
324,800    1        40,030 

1                   1 

Inch, 

Ineh.      1 
.-, ^..1  Tensile  str<ngthr 

Fractared  plate  aloiip:  line  of  riveting. 
Appearance,  silky,  slightly  lamellar.    Oblique  fractures,  SCP. 
Area  at  fracture  (one  section),  l".57x"-37=.5809  square  incb. 
Contraction,  31.4  per  cent.    Open  at  edges  ^'.03  and  0. 
Elongation  of  riveMioles,  ".60,  ".62,  ".58,  ".56,  ".59. 

MoHmum  8trea$  an  joint ' 

Tension  on  gross  section  of  plato pounds  per  square  inoh. 

Tension  on  net  section  of  plato do... 

Compression  on  bearing  surface  of  rivets do... 

Shearing  on  rivets do... 

Sffioiency  of  Joint,  80.3  per  oent. 


40,630 
70,550 
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TESTS   OF  IBON,    STEEL,    AND   OTHEB   MATERIALS. 


1355 


Areas, 

• 

Plate, i;Tot8  aectloxial  area aqnare  inches..  8.974 

Plate,  net  sectional  area do i.240 

Plate,  bearing  anrface  of  rivets do 2.728 

RiveLs, ahearing area ,....do....  9.040 


Applied  loads. 


TotaL 


Persqoaie 
incn. 


Elongation.        Set 


In  gauged  length. 


Bemarks. 


Pffundi. 

8.074 

13,018 

20,022 

27.898 

34.870 

41,844 

48,8J8 

55,  »2 

82,768 

89.740 

78,714 

83,688 

00.662 

07.638 

104.810 

111.584 

118,558 

125,632 

132,508 

130.480 

146,454 

'  153,428 

I  160,402 

187, 378 

174.350 

I  181,324 

I  188.298 

105,272 

I  202,248 

209.220 

218.104 

<  233. 188 

1230,142 

1  237, 116 

,244,000 

251,081 

'258;  038 

,  265,012 

1271,300 


Pounds. 

1,000 

2,000 

3.000 

4,000 

5.000 

6,000 

7,000 

8.000 

9;  000 

10,000 

11,000 

12.000 

13,000 

14.000 

15,000 

18,000 

17,000 

18,000 

19,000 

20,000 

21.000 

2'i,000 

23.000 

24.000 

25.000 

28,000 

27.000 

28.000 

29.000 

.'»),000 

31,000 

32,000 

33.000 

34,000 

35,000 

36.000 

37,000 

38,000 

38,000 


Inch. 

0. 
.0001 
.0002 
.0005 
.0023 
.0041 
.0062 
.0076 
.0085 
.0098 
.0111 
.0128 
.0141 
.0161 
.0176 
.0197 
.0211 
.0225 
.0241 
.0258 
.0288 
.0301 
.  0327 
.0401 
.0574 
.0698 
.0850 
.1025 
.1225 
.14 
.16 
.18 
.23 
.27 
.33 
.37 
.45 
.52 


Inch. 
0. 


Initial  load. 


.0016 


.0080 


.0144 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.     Metal  well  drawn  down.     Open  at 
edges  'Mo  eacn. 
Elongation  of  rivet-holes,  '^86,  ".78,  ''.77,  .''.77,  ".84. 
Area  at  fracture  (one  section),  r'.50x".29=.435  square  inch. 
Contraction,  48.7  per  cent. 


Maximum  strese  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  38.900 

TpjMion  on  net  section  of  plate do  ...  83.800 

Compreasion  on  bearing  surface  of  rtvets do —  99,450 

Shearing  on  rivets , do 27,290 

Efficiency  of  Joint,  87.0  per  cent. 
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TESTS   OF   IBONy    STEEL,    AND    OTHER   MATERIALS. 

Arta: 


1357 


Plato, fETOfls sectional BreA ftqiukro inclraa..  7.23 

Plato,  net  HectioDal  area <]o 4.510 

Plate,  bearing  surface  of  riveta do 2. 7U9 

RiTeta.  shearing  area do....  O.MI 

[Teatod  at  temperaiare  of  200o  Fahr.J 


AppUed  loads. 

In  ganged  length. 

Remarks. 

TotaL 
283,300 

Per  scmare 

Elongation. 

Set. 

Pmmdt, 
30,180 

Imh. 

InOi, 

Tensile  strength. 

Fractured  plate  aloug  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  '^05  and  'MO  ]  at  fifth 
section  ''.15. 
Area  at  fractnre  (one  section),  l".67x".32=.5344  sqaare  inch. 
Oontraction,  40.8  per  cent. 
Elongation  of  rivet-holes,  ".66,  ".65,  ".70,  ".80,  ".95. 

Maximwm  9trtS9  an  joint 

Tension  on  groea  section  of  plate pounds  per  square  inch..    30,180 

Tension  on  netsectionof  plato •". do 82,000 

CompresNion  on  bearing Burfaoe of  rirote do —  104,500 

Shearing  on  rivets , do 28,500 

Efficiency  of  Joint,  67.5  per  oent 
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TESTS   OF   IRON,  STEEL,  AND   OTHER   MATERIALS.  1369 


Areas. 

Plate,  groaa  Motional  arM square  inohea..  7.250 

Plate,  net  Bwtional  area do 4.528 

Plate, bearing sarfaoe of riveU do....  2.722 

BiTota,  ahMring  area do —  9.040 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 

Elongation. 

Set. 

FwmdM. 
7,250 
14,500 
2U750 
29.000 
36.250 
43.500 
60.750 
68.000 
66.250 
72,500 
79.750 
87,000 
94,250 

Poundt. 

1.000 

2.000 

8.000 

4.000 

5.000 

6.000 

7.00O 

8.00O 

9.000 

10,000 

11.000 

12,000 

13.000 

14.000 

16,000 

16.000 

17.000 

18.000 

19,000 

20.000 

21,000 

22,000 

23,000 

24.000 

25^000 

36,000 

27.000 

38.000 

29,000 

30.000 

81,000 

82,000 

38.000 

34,000 

36.000 

36,000 

37.000 

38,000 

39,000 

40,000 

40,630 

Inch. 
0. 
.0002 

.0005 
.0000 
.0024 
.OOU 
.0000 
.0090 
.0113 

.oi;w 

.0130 

.0148 

.0161 

.0177 

.0190 

.0208 

.0220 

.0230 

.0245 

.0260 

.0290 

.0318 

.0370 

.0470 

.0665 

.08 

.10 

.12 

.13 

.16 

.18 

.21 

.23 

.28 

.33 

.38 

.46 

.52 

.60 

.72 

.00 

IneK. 
0. 

Initial  load. 

• 
Tenaile  strength. 

.0018 

.0118 

101,500 

ltl8.750 
116.000 

.0154 

123.250 

130.500 

137.750 

145,000 
152,250 

.0208 

1  150.500 

t  106.750 

174.000 

181,250 
188,500 

.0560 

195,760 

203,000 

210.250 

217,500 
224,750 
232.000 
239,250 
246.500 
253.760 
261,000 
268,250 
275,500 
282,750 
290,000 
240.600 

Fractared  plate  along  liue  of  riveting. 

Appearance,  silky,  slight  lamination.    Open  at  edges  '^20  and  'MO. 

Area  at  fractare  (one  section),  V^61x'^30=.4830  square  inch. 

Contraction,  46.6  per  cent. 

Elongation  of  rivet-holes,  ".95,  ".86,  ".86,  ".88,  ".92. 

Mamimum  $tres$  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..    40,630 

Tension  on  net  section  of  plate do —    66,060 

Compression  on  beszing  snrftoe  of  rivets do —  108,220 

Shearing  on  rlTeis do 29^630 

efl}eiep«7  of  Joi^t,  70^  p«r  oent  • 
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TE8T3   OF   IRON,    STEEL,    AND   OTHEB   MATERIALS.        1361 

Areas. 

PUte,groMMetlonalarea tqoQreiiiohM..  7.554 

Plate,  net  seetiooal  aireA ^ do "4.837 

Plats,  bearlnic rarfkoe of  riveU do....  2.717 

lUTetii,  aheu^uea do....  9.940 


• 

In  ganged  length. 

Bemarka. 

Total. 

Periqiiare 
inca. 

Elongation. 

Set. 

Pounds. 

7,554 

15.108 

22.682 

30.216 

87,770 

45,:^ 

52,878 

OP  483 

•   ,986 

J,  540 

J.  084 

86,648 

981202 

105^756 

113,310 

120,884 

128.418 

135,972 

143.526 

151.080 

158.634 

166.188 

173,742 

181,296 

188,858 

198^404 

203,958 

211,512 

219,066 

228.620 

234,174 

241,728 

219,282 

256,836 

264,390 

27i;944 

279^498 

287,068 

292,400 

Pounds, 

1,000 

2,000 

8,000 

4.000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,080 

12,J0O 

13.000 

14,000 

16,000 

16.000 

17,000 

18.000 

19,000 

20.  MO 

21,000 

22.000 

28,000 

24.000 

25.000 

26^000 

27,000 

28.000 

29,000 

30,000 

81.000 

32.000 

83,000 

34,000 

:i5,000 

36,000 

37.000 

38,000 

38,570 

Inch. 

0. 

0. 

.0002 
.0007 
.0026 
.0038 
.0068 
.0063 
.0072 
.0087 
.0107 
.0119 
.0140 
.0158 
.0169 
.0183 
.0193 
.0204 
.0224 
.0251 
.0278 
.0304 
.0347 
.043:1 
.0651 
.0896 
.1110 
.13 
.17 
.20 
.22 
.27 
.81 
.38 
.45 
.55 
.63 
.80 

IneK. 
0. 

Initial  load. 
TemUeatrength. 

.0021 

.0074 

.0121 

.0193 

.0563 

Tore  out  plate  in  front  of  rivets.    Shearing  fractures,  in  part  granalar 
at  one  section. 
Elongation  of  rivet-holes,  1".07, 1M5,  T'.OS,  1".14,''.89. 

Maximum  ofroM  on  joint. 

Tension  on  grou  section  of  plate ponnda per  square  inch..    38,570 

Tensiononnet  section  of  plate do....    60,450 

Comprssaion  on  beikrlng anrfiMe of  rivets do....  107.  SIO 

Sbearing  on  rivets do 29.410 

Efllolmicy  of  joint,  67.2  per  oent. 
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TESTS   OF   IBON,    STEEL,    AND   OTHER   MATERIAi^S.        1363 

Areas. 

Flat^,  ^rowt seciioiial  Area iqnare inches..  7.565 

Plate, uetfiectiona!  area do....  4.843 

Plate,  beariug  surface  of  rivets , do....  2.722 

Kiveu, •keartoK area do....  81940 


Applied  loads.       ,      In  ESttged  leoKth. 

Bemarks. 

1    T.^     |P«'^«2^!EUng.Uoii. 

)                               1 

Set. 

1                               1 

Pounds.  1    Pounds,    i      Inch. 

7.565    1          1,000    [       0. 

1    15,130              2,000              .0003 

JncA. 
0. 

IniUalload. 
Tensile  strength. 

1    22,095    '          3,000              .0005 

3U.200    1          4,000              .0007 

37,825    >          5,000    1          .0014 
:    45,390              6,000    1          .0022 

.0010 

60,520              8,000    I          .0040 

68,085              9,000    .          .OOiO 

75,650             10,000 
83,215             11,000  ' 

.00^ 
.0079 
.0089 
.0106 
.0116 
.0132 
.0159 
.0172 
.0187 
.0204 
.0225 
.0262 
.0291 
.0331 
.0402 
.0617 
.0875 
.1059 
.1292 
.16 
.18 
.21 
.26 
.30 
.37 
.43 
.51 
.61 
.75 
.08 
LIO 

.0048 

90. 780    1        12, 000 

98,345             13,000 

105, 910             14, 000 

113,475             15,000 
1-21.040             16.(M)0 

.0103 

;  1'J8.G05            17,000 

i:i6. 170             18. 000 

'  143.735     '         19,000 

1  151,300             20,000 
,  158,805             21,000 

.0173 

t  166,4.10    1        22,000 

'  173,995    '        23i0OO 

!  181. 5C0    1        24,000 

189. 125            25, 000 
196, 600             26, 000 

.0572 

204,  V55             27. 000 

211,820            28,000 

219,383             29  000 

226, 950             30,  000 

234.515            31,000 

242, 080    1        32,  OOO 

249.645    1        33,000 

257. 210    1        34,  OOO 

264, 775    1         35, 000 

272,  .140    i        36,  000 

279.005    1        37,000 

247, 470             38,  000 

295. 035             39, 000 

296,250             39,160 

1 

Tore  plate  out  in  front  of  rivets. 
at  one  section. 


Shearing  fractares,  in  part  granular 


Maximum  stress  on  joint 

ymnwnon  grosa  Miction  of  plate ponnds per sqnai« inch..    29,160 

Ti;nnion  on  net  section  of  plate do....    61,170 

('omprMsion  on  bearing  surface  of  rivets« do....  108^830 

Shearing  on  rivets : do..-.    29,800 

Efficiency  of  joint,  68. 2  per  cent 
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TESTS    OF    IRON,    STEEL,    AND    OTHER   MATERIALS.        1365 


Areas. 

PUt«,  eraM  Mctional  area aqiiAreliiobes..  6.96ft 

PUle,  net  aactional  area do 8,726 

Plate.  beariii|;ai|rfacoof  riveU do 3.260 

Biveta,  sbearinsaica do....  7.216 


Bemarka. 

Total 

PeraoiiAre 

Elopgatioii. 

Set 

P9tmd9. 
6,966 

13. 97) 

20,966 

27,944 

8i930 

41,916 

48.902 

55,888 

62,874 

69,800 

76^846 

83.832 

90.818 

97,804 

104.790 

111,776 

118^763 

125,748 

132.734 

139.72* 

146.706 

153.692 

160.676 

167.064 

174.650 

181.636 

188.  r« 

195.606 

202.564 

209.580 

210^566 

2-J3.552 

Bmridi. 

1  000 
2000 

2  000 
4000 
6.000 
6000 
7.000 
8000 
8.000 

10.000 
11.000 
12  000 
13.000 
14.000 
15,000 

laooo 

17,000 
18,000 
19,000 
20  000 
21.000 
22.006 
23,000 
24.000 
25.000 
36.000 
27,000 
2a  000 
29.000 
90.000 
31,000 
32,000 
33,000 
83,780 

Inek. 
0. 

.0002 
.0006 
.0009 
.0013 
.0051 
.0006 
.0074 
.0081 
.0089 
.0105 
.0122 
.0131 
.0146 
.0166 
.0186 
.0210 
.0228 
.0247 
.0275 
.0307 
.0838 
.0398 
.0510 
.0625 
.0751 
.0887 
.1038 
.115 
.13 
.17 
.20 
.26 
.35 

Jneh. 
0. 

Iniiialload. 
TenaUaatewgih. 

.ooii 

.0067 

"•• "••* 

.0123 

.0196 

.0525 

I  230  538 

235,800 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  'M6  each. 
Elongation  of  rivet-holes,  ".49,  ".62,  ".48,  ".50,  ".62,  ".56. 
Area  at  fracture  (one  section),  ".78x''.37=.2886  sqaare  inch. 
Contraction,  53.5  per  cent. 

Maximum  atresB  on  joint. 

Tension  on  KToaaaecUoD  of  plate poonda  per  square  inoh..  33,760 

Tension  on  net  aection  of  plate do....  68»280 

Compression  on  bearing  surface  of  riT«ta do....  73.830 

Shearing  on  riTOta do....  82»6T0 

Efficiency  of  Joint,  00. 1  per  cent 
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TESTS   OF   IRON,    STEEL,    AND    OTHEK    MATERIALS  1367 


AreoB, 

Plate, gross BectioiiAl area aqnare inches..  7.020 

Plate,  net  sectional  area do 8.744 

Plate,  bearing  snrfoce  of  rivets do 3.276 

Kivets,  shearing  area ., do —  7.216 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pound*. 
7,020 
14,040 
21,060 
28,000 

Pmmdt. 
1,000 
2,000 
3.000 
4,000 
5,000 
6.000 
7,000 
8,000 

Inch, 

0. 

.0004 
.0007 
.0009 
.0012 
.0012 
.0017 
.0022 

Inch. 
0. 

Initial  load. 

Scale  starts  off  plate. 
Tensile  strength. 

1    35,100 

1    42,120 

I    48,140 

56^160 

.0001 

1    63,180 

9.00O    ,          .0036 
10,000    !          .0048 
11,000    I          .0058 
12, 000    !          -  0067 

j    70,200 
'    77,220 

.0023 

>    81,240 
1    91,260 
1    98,280 

13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27.000 
28,000 
20.000 

.0077 

.0088 

.0098 

.0109 

.0123 

.0134 

.0160 

.0168 

.0203 

.0244 

.0298 

.0382 

.0488 

.0623 

.0758 

.0008 

.1084 

.13 

.16 

.19 

.24 

.30 

105,300 
112.320 
119.340 
126,300 
133,380 
1  140.400 
147,420 
154,440 
161,460 
168,480 
175.500 
182,620 
189.540 
196.560 
203,580 

.0056 

.0108 

.0398 

?10,000             30,000 
217, 620             31, 000 

224, 640             32, 000 

231. 6G0             33, 000 

238. 680            34, 000 

242, 400             34. 530 

.40 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  'M2  and  'MO. 
Elongation  of  rivet-holes,  ".49,  ".49,  ''.46,  ".46.  ".46,  ".47. 
Area  at  fractare  (one  section),  ".78x".39=.3042  sqnare  inch. 
Contraction,  51.2  per  cent. 

M€Lximum  8tre$$  on  Joint 

Tcnnion  on  groes  section  of  pUte pounds  per  sqnare  inch..  34,630 

IpoAion  on  not  section  of  plate do 04,740 

(^mprrnsion  on  bearing  surface  of  rivets do 74,000 

Sh««.ai;ing  on  rivet  A , do 33.690 

ISmcicncy  of  joint,  63.7  per  cent. 
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TESTS   OF   IBON,    STEEL,    AND   OTHEB   MATERIALS.        1369 


Areas, 

Flat^ grots  aeotlooAl area aqaftroSnohes..  7.392 

PlftteiiietMetioiiftlare* do 4.168 

Plate, betting Mirfaoe  of  riTeta do....  8.234 

RlTeta,  ebettliig  area do....  7.216 


Applied  loads. 

In  ganged  length. 

Bemttka. 

Total. 

Peraqnare 
Inoh. 

Elongation 

Set 

iVNmdf. 

7.868 

14,784 

22,178 

$668 

96.980 

44,862 

51,748 

69,196 

68,528 

73,926 

81,812 

88,704 

98.086 

108,488 

110.880 

118  272 

125^664 

133,056 

Poundt. 

1.000 

3,000 

8,006 

4.000 

5.000 

8^000 

7.000 

8,000 

8^000 

10.000 

11,000 

12,000 

13,000 

14.000 

15,000 

18^006 

17,080 

Inch. 
0. 

.0008 
.0005 
.0007 
.0012 
.0037 
.0047 
.0664 
.0062 
.0072 
.0081 
.0096 
.0118 
.0131 
.0148 
.0170 
.0196 
.0228 
.0244 
.0288 
.0277 
.0298 
.0307 
.0343 
.0448 
.0985 
.0893 
.0816 
.0935 
.1140 
.135 
.17 
.20 
.22 
.27 
.39 
.43 

IndL 
0. 

Initial  load. 

.0007 

.0068 

.0108 

140,448    1        iolooO 
147,840    1        20.000 
156,282    1        21.000 
162,624    1        22.000 
170,016            23,006 
177.408            24.000 
184.800            25,000 
182.198            26.000 
190, 584    !        87. 000 

.0187 

.0967 

208.976 
311.368 
221.760 
229.153 
238^544 
243.936 
2M,328 
258,720 
268.113 
271.700 

28,000 
29.006 
80.000 
31,006 
32.000 
33,000 
34,000 

38,780 

"* 

Sheared  three  rivets  and  fractared  the  plate  along  line  of  riveting 
across  three  sections. 

Ai)pearance,  silky,  lamellar. 

Area  at  fracture  (one  section),  '^93x ''.39^.3627  sqaare  inch. 

Contraction,  47.G  per  cent. 

Elongation  of  rivet-holes  (".21,  ".27,-  ".31  sheared  rivets  in  these 
holes),  ".02,  ".49,  ".43. 

Maximum  $irea$  on  joint, 

Ten«ionon  groee  section  of  pUto ponnda  peraqnare  inoh..  86,780 

Teneion  on  net  Motion  of  plate ^ do....  66,84o 

<^*ompreaaion  on  bearing  aurfaoe of  rireta do....  84,010 

S^^aringon  rivets do....  87,660 

Kfllciency  of  joint,  86.0  per  oeni. 
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TESTS   OP  IBON,    STEEL,    AND   OTHEB   MATERIALS.        1371 

ArtM, 

PlAte,  gross  seotional  area square  Inches..  7.488 

Plate,  itet  sectiooal  area • do 4.212 

Plate,  bearing  nnrface  of  riveta do —  3.276 

Kivetfl,  sheaniij;  or«a do —  7.216 


Applied  loads. 


ToUL 


Per  square 
Incn. 


In  ganged  length. 


Elongation. 


8et. 


Remarks 


Poundt, 

7,488 

14,976 

22.464 

29.052 

37.440 

,    44,928 

62,416 

59,904 

67.392 

74,880 

82,308 

'    89.856 

'    97.344 

I  104,832 

112,320 

I  110.808 

127.296 

134.784 

I  142.272 

I  149,760 

157,248 

I  164.736 

!  172.224 

•  179,712 

:  187, 200 

!  194,688 

202. 176 

,  209.664 

I  217. 152 

!  224.  G40 

232.128 

i  239.616 

1  247, 104 

I  251,503 

I  262,080 

I  263,000 


Pound*. 
1,000 
2,000 
3,000 

4,000 
6,000 
6,000 
7.000 
8,000 
8,000 
10.000 
11.000 
12. 000 
13.000 
14,000 
15.000 
16.000 
17,000 
18.000 
10.000 
20.000 
2i.000 
22.000 
23,000 
24,000 
25.000 
20,000 
27. 000 
28,000 
29,000 
30.000 
31.000 
32,000 
33,000 
84,000 
35,000 
35,120 


Inch. 
.0 

.0001 
.0002 
.0002 
.0002 
.0004 
.0028 
.0043 
.0049 
.0056 
.0066 
;0074 
.0086 
.0097 
.0113 
.0127 
.0138 
.0148 
.0168 
.0198 
.0238 
.0275 
.0378 
.0483 
.0584 
.0690 


.1140 

.  1365 

.17 

.21 

.24 

.28 

.37 

.39 


Inch. 
.0 


IniUalload. 


.0000 


.0049 


.0096 


.0166 


.0513 


Tenaile  strength. 


Fractared  plato  along  line  of  riveting. 

Appearance,  silky,  exceedingly  lamellar.    Open  at  edges  '^20  and 
'M7. 
Eiongation  of  riveWioles,  ''.52,  ''.62,  ".49,  ".49,  ".62,  ".63. 
Area  at  fracture  (one  section),  ".95x".4L=.3895  sqaare  inch. 
Contraction,  44.5  per  cent. 


Maximum  stress  on  joint 

Tension  on  croae  Rection  of  plate ponuils  per  square  inch . .  35, 120 

TeiiAion  on  net  si^ction  of  plato do 6J,  440 

^omproRaion  ou  bearing  surface  of  rirets do 80, 280 

)>h<faring on  rivets do....  36,440 

Kfliciency  of  joint,  63.8  per  cent. 
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Area9, 

Plate,  xroM  aectional  area square  inohos., 

Plato,  net  aeetional  area do... 

Plate,  bearioc  surface  of  rivets do.... 

RiTeti,  sheadngarea , do..., 

[Tested  at  temperature  of  aOO^  Fabr.] 


7.018 
4.658 
3.200 
7.3l« 


AppUed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 

Elongation. 

Set 

Pounds. 
332.000 

Pounds. 
41,030 

Inch. 

Indi. 

Tensile  strength. 

Sheared  the  rivets. 

Elongation  of  rivet-holes,  'M3,  'M3,  ".13,  ".13,  ".13,  ".18. 

Maximum  girmigth  on  Joint 

Tension  on  gross  section  of  plate ^ pounds  per  square  inch..    41,080 

Tension  on  net  section  of  plate do 71,270 

Compression  on  bearing  surface  of  rivets do....  101,840 

Shcsring  on  rivets do....    40,010 

SAciency  of  joint,  76u2  per  cent. 
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TESTS   OF    IRON,    8TKEL,    AND    OTHER   MATERIALS.        1375 


Jreas. 

Plato,  i^ross sectional  area...'. aqoAFeinchee..  7.056 

Plate,  net  secUonal  area do 4.680 

Plate,  bearing  surface  of  rivet  A '. do....  3.276 

KiveU,  shearing  area do 7.216 


j      Applied  loada. 

In  gaaged  length. 

Bemarlu. 

1    ToUL 

Persqnare 
inch. 

Elongation. 

Set. 

Pmtndt, 
7,956 
15, 012 

Poundt, 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 

Inch. 

0. 

0. 

.0001 
.0003 

Inch. 
0. 

Initial  load. 
TenaUe  strength. 

23,888 

31. 824 

'    39,780 
1    47,736 

.0013 

.0015 

55,692 

7,000    1          .0031 
8, 000              .  0036 
9, 000              .  0042 
10,000    1          .0050 
11.000    ,          .0071 
12.000              .0080 
13,000    ,          .0091 
14  000                    010.1 

63,&«8 

Tl.GOt 

79,660 
87. 51C 

.0048 

>    0.>,472 

10%  428 

'  111,384 

'  119.340   '      isiooo   '       .6il5 

,127.206             16,000    '          .0136 

.0094 

135,253    1        17,000    ;          .0154 

143,208             18,000    '          .0184 

151.164    1         10.000              .0214 

100,120             20.000    '          .0258 
,  167,076    '        21,000    1          .0204 

.0204 

175,032    1        22,000    I          .0322 

182. 968             23, 000              .  0350 

190,044     1         24,000              .0306 

l9H,g00    1        25,000              .0472 
206,850    1        26,000              .0583 

.0410 

214.812             27,000              .0002 

222.768    1         28,000    1          .0825 
£0.724             29.000    i          .0074 

....  ..<..... 

238,680             30.000    1          .1160 

>  216,636    '        31,000              .125 

1  254, 502    !         32, 000              .16 

262,  548    1         33, 000 

.10 

270, 504     ,         34. 000 

.22 
.26 
.31 
.30 

1  278,460     '         35.000 

280, 416    1        36, 000 

292, 800              36. 800 

fill O AlH^f  1    tllA  riVAflA 

Elongation  of  rivetholes,  ".20,  ".19,  ".18,  ".21,  ".24,  ".25. 
Maximum  stress  an  joint. 

TunAionon  gross  section  of  plate pounds  Der  square  inch..  36,800 

'IVnsion  on  net  Motion  of  plate I do 62,560 

Compresalon  on  bearing surliace of  rivets do....  80,370 

^beariu•;  on  rivets do 40,570 

Efliciency  of  joint,  68.0  per  cent 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

Areas. 

PI i (6,  groM  iMctioaal  area iiqaare  inches . 

Plate, set  aectional  area    do... 

Plate, bearinseorfkce of riyots do... 

Rivets,  shearing  aruA do... 

[Tested  at  temperataro  of  400^  Fahr.] 


1377 


.  8.241 

.  &030 

.  3.202 

.  7.218 


Applied  Ioad<i. 


i    Total 

!  Pounda. 
,  324,000 


In  gauged  length. 


Porsonaro  tpi»„„«,5„„ 
inc'i.      .Elongation, 


Pow*d$. 
3U,  T20 


Inch. 


Set. 


Inch. 


Hemarks. 


Tensile  strength. 


Sheared  tbo  rivets. 

Elongation  of  rivet-boles,  ''.08  each. 


Maximum  stress  on  joint. 

T«:n»ionon  fcross  sf^tion  of  plate pounds  per  Bqnare  inch.. 

Tension  on  net  sect  ion  of  plate do.... 

Compression  on  1k'&  dug  surface  of  rivets do.... 

Shearing  on  rivets    do.... 

Efficiency'  of  Joint.  68.6  per  cent.    . 

H.  Ex.  31 87 


39,320 
64,290 

101,180 
44,000 
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TESTS   OP   lEON,    STEEL,    AND   OTHER   MATERIALS.        1379 

Areas. 

Plate,  ST08S  sectional  ar«a square  Incbes..  8.249 

Plate,  net  0«ctional  area do fi.042 

Plate,  bearing  tnrface  of  rivets do 3.207 

Kivete,  shearing  area do....  7.216 

iTested  at  temperature  of  000°  Fahr.] 


In  gauged  length. 

Remarks. 

TotaL 

Per  square 
inch. 

Elongation. 

Set 

Pstmdt. 
304,000 

Pound*. 
30,850 

Inch. 

iMh. 

Tensile  strength. 

Sheared  the  rivets. 

Elongation  of  rivet-holes,  'M2  each. 

Maximum  stress  on  Joint. 

Tension  on  gross  section  of  plate I>oands  per  square  inch..  30,850 

Tension  on  net  section  of  plate do....  00,290 

Compression  on  bearing  surfsce  of  rivets do....  94^790 

Shearing  on  rivets w...^.. ....... do....  42;  ISO 

Sffldenoy  of  Joint,  64.8  per  oent. 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.         1381 

Areas, 

Plate,  fn^ss  sectional  area sqaare  inches..  7.488 

Plato,  net  Motional  area  ." do —  8.744 

Plate,  beating  surface  of  rivets do 3.744 

Kivoto.  shearing  area do  ...  9.425 


Applied  loads. 


Total. 


,  PoundM. 

7.4«« 
'  14.976 
I  22,4<4 
.  l'»,S52 
'  .'{7, 4  to 
,  44.028 
;  a:>.416 
;    59.904 

>  67,392 
:  74,880 
1    82,368 

89,8S< 
!  97,344 
I  m,832 
;  112,320 

119,808 
I  127.296 

134.784 
I  142,272 
;  14».760 
!  157.248 
I  164.736 
;  172.224 

179.712 

>  187.200 
i  194.688 
'  202.176 
I  *J09,e64 
r  217, 152 

224,640 
232,128 
239,616 
240,200 


Per  square 


snua^ 

QCD. 


inc 


Elongation.        Set. 


Pounds. 
1,000 
2,(j00 
3,000 
4,000 
5,000 
6.000 
7.000 
8,000 
9,000 
10,000 
11.000 
12,000 
13.000 
14.000 
15, 000 
16,000 
17.000 
18,000 
19,000 
20,000 
21,000 
23,000 
23,000 
24,000 
25,0(0 
28,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32.000 
32,080 


In  ganged  length. 


Inch. 

0. 

.0001 
.0003 
.0004 
.0006 
.0010 
.0040 
.0050 
.0057 
.0064 
.0073 
.0082 
.0093 
.0107 
.0118 
.0128 
.0138 
.0147 
.0160 
.0180 
.0212 
.0249 
.0300 
.0375 
.0467 
.0587 
.0712 
.0892 
.1167 
.1397 
.20 
.27 
.31 


Inch, 
0. 


.0002 


.0056 


.0101 


.0141 


.0398 


.1205 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractared  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar. 

Elongation  of  rivet-holes,  ''.43,  ".43,  ".41,  ".41,  ".41,  ".42. 

Area  at  fracture  (one  section),  ".83 x  ".40=. 3320  squaic  incli. 

Contraction,  46.7  per  cent. 


Maximum  stress  on  joint. 

Tenmon  on  gross  Motion  of  plate ponnds  per  nqunre  inch..  32.080 

Tension  on  net  section  of  plate do  ...  61.  l.'M) 

<  'omprossion  on  bearing  surface  of  plate «lo 0(. !  TiO 

Slii'aring  on  rivets do  ...  2  >.  -tKu 

Efllci«ncy  of  joint.  58.3  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1383 

Arena, 

PUte,  gross  sectional  ar«A sqiiare  inches..  7.440 

Plate,  not  sectional  area do 3.720 

Plate,  bearine  surface  of  rircts do 3.720 

lUvets.  sfaeannf:  area do 9.425 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Poundt. 
7.440 
14.880 
22.  .320 
29.760 
:i7, 200 
44,640 
52. 080 
59..%20 
Wf  960 
74,400 
81,840 
89  280 

Per  scmare 
inco. 

• 

! 

Elongation.  1        Set. 

1 

Pounds. 
1.000 
2,000 
3.000 
4.000 
5.000 
6,000 
7.000 
8,000 
0.060 
10,000 
11.000 
12,000 
13,000 
14,060 
15.000 
16.000 
17,000 
18.000 
19.000 
20,006 
21.000 
22,000 
23,000 
24.000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31.000 
32.000 
32,060 

Inch. 

0. 

-.0001 

-.0001 

.0002 

.0003 

..0013 
.0030 
.0048 
.0057 
.0069 
.0090 
.0005 
.0103 
.0121 
.0134 
.0148 
.0158 
.0173 
.0182 
.0200 
.0227 
.0285 
.0365 
.0438 
.0520 
.0646 
.0760 
.0905 
.1117 
.14 
.10 
.27 
.32 

Jneh. 
0. 

Initial  load. 
Tensile  strength. 

... 

..... ...... 

— .oooe 

.'oosi" 

96  720 

161,100 

111.600 
119,040 
126,480 
i:)3,020 

.0105 

141.360 
14^800 
iri6,  240 

.0155 

163.G80 
171, 120 

178  560 

186.000 
193.440 

.0445 

200. 8S0 

298  320 

215, 760 

223.200 

230.640 
238,080 
238,500 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky,  very  lamellar.    0|>en  at  edges  ".03  each. 
Elongation  of  rivet-holes,  ".43,  ".43,  ".43,  ".43,  ".43,  ".46. 
Area  at  fracture  (one  section),  ".84 x  ".41 =.3444  square  inch. 
Contraction,  44.4  per  cent. 

Maximum  streaa  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square!  neb.. 

Teoaion  on  net  section  of  plate do 

Compression  on  bearing  surflMe  of  nvets do 

Shearing  oo  rivets do 

Kflioiencf  of  Joint,  58b  3  per  cent. 


32,000 
64,110 
64.110 
25.300 
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Areas, 

Plate, gross  sectional  area ftqaare  inches..  7.031 

Flute,  net  sectional  area do 4.109 

Plate,  bearing  anrface  of  rivets do 3.732 

ItiTets,  shearing  area do 9.425 


Applied  loads. 


Total. 


Poundf. 

7,931 

15,8«2 

23,793 

31,724 

39,655 

47,589 

55,517 

93,448 

71,379 

79.310 

87,241 

96,172 

103, 103 

111.034 

118,965 

126,896 

134,827 

143,758 

150.689 

158,620 

166.551 

174,481 

182,413 

190.344 

198.275 

206.306 

2Ii,  317 

222,068 

229,909 

237,930 

245.861 

,  253,792 

I  261,723 

I  269,654 

]  270.600 


Per  square 
inch. 


Pounds, 
1.000 
2,000 
3.000 
4,000 
.%000 
6,000 
7.000 
8.000 
9.000 
10.000 
11,000 
12.000 
13,000 
14.000 
15.000 
16,000 
17,000 
18,000 
19,000 
20.000 
21.000 
22,000 
23,000 
24,000 
25.000 
26.0U0 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
3H,000 
34.000 
34,120 


In  sanged  length. 
Elongation. 


JneA. 

0. 

.0001 
.0006 
.0008 
.0013 
.0015 
.0060 
.0070 
.0078 
.0086 
.MOO 
.0108 
.0117 
.0127 
.0127 
.0141 
.0151 
.0163 
.0177 
.0191 
.0209 
.0232 
.0270 
.0:i48 
.0401 

.o-^go 

.0710 

.0900 

.1140 

.13 

.17 

.19 

.23 

.31 

.36 


Set 


Jneh. 
0. 


.0005 


.0097 


.0108 
.D108 


.0157 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractured  plat©  along  line  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  'M3  and  'MO. 
Elongation  of  rivet-lioles,  ''.48,  ".50,  ".60,  ".62,  ".62,  ".62. 
Area  at  fracture  (one  section),  ".1)2  x".40=.3680  square  inch. 
Contraction,  47.4  per  cent. 


Maximum  atresB  on  joint. 

Tension  on  gross  section  of  plate % ponnds  per  square  inch..  34.120 

Tension  on  net  section  of  plate do....  64,440 

Compreaslon  on  bearing  surface  of  rirets do —  72,510 

Shearing  on  rivets do....  28,710 

SfficiencT  of  joints  60.0  per  cent. 
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Areas. 

Plate,  i^TOM  aectional  area aqnare'lnohee.. 

Plate,  net  sectional  area do 

Plate,  bearing  surface  of  riveta do.... 

BiTetft,  shearing  area do.... 


4.172 
8.708 
9.425 


Applied  loads. 


TotaL 


Pounds. 

7.880 

15.7fiO 

23.040 

31,520 

39.400 

47,280 

55,160 

63,040 

70.920 

78.800 

86.6K0 

94,560 

102,440 

110.320 

118,200 

126,080 

133,960 

141,840 

149. 720 

157,600 

165,480 

173,360 

181.240 

189,120 

197,000 

204,800 

212,760 

220,640 

228,620 

230,400 

244,280 

252,160 

260.040 

287,020 


Per  sqoare 
Incn. 


Pounds. 

1. 000 

2,000 

3.000 

4,000 

5,000 

6.000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

13,000 

14.000 

15,000 

16.000 

17,000 

18»000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,000 

27,000 

28.000 

29,000 

30,000 

31,000 

32.000 

33,000 

34,000 


In  ganged  length. 


Elongation. 

Sot. 

Inch. 
0. 
.0000 

Inch. 
0. 

—.0001 

~  .0002 

.0000 

4-.  0006 

.0026 

—.0001 

.0040 

.0044 
.0062 

.0050 

.0068 

.0075 
.0083 

.0100 
.0112 

.0104 

.0117 

.0132 

.0146 

.0157 
.0176 

.0148 

.0199 

, 

.0227 

.0316 

.0435 
.0585 

.0394 

.0700 

.0005 

.1100 

.1298 

.16 

.19 

.24 

.83 

Bemarks. 


Initial  load. 


Tensile  strength. 


Fractured  plate  along  line  of  rivf^fing. 
Appearance,  silky,  lamellar.    Open  at  edges  ''.05  eacb. 
Elongation  of  rivet-holes,  ''.53,  ".52,  ".50,  ".50,  ".48,  ".47. 
Area  at  fracture  (one  section),  ".93x  ".40=.3720  square  inch. 
Contraction,  46.4  per  cent. 


JfaxifiiKiii  Bire%B  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  34,000 

Tension  on  net  section  of  plate do....  64,220 

(Compression  on  bearing  surface  of  rivets do 72,250 

Shearing  on  rivets , do....  28,420 

EflBcieacy  of  Joint,  61.8  per  cent. 
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Area9, 

Plate,  groes sectional  area sqnaro  inches..  8.262 

Plate,  net  sectional  area do 4.500 

Plate,  bearing  surface  of  rivets do  ..  3.C72 

Kivets,  shearing  area do....  9.425 


1       Appli 

1    Total. 

1 

ed  loads. 

Per  sqnare 
inch. 

Pound». 

1,000 

2,000 

3,000 

4.000 

5,000 

6,000 

7.000 

H.OOO 

9.000 

10.000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,000 

27,000 

28.000 

29,000 

UP.  000 

81,000 

32,000 

33,000 

34,000 

36,000 

36.000 

36,490 

In  gauge 

Elongation. 

Inch. 
.0 

.0000 
.0001 
.0002 
.0004 
.0007 
.0018 
.0043 
.0053 
.0063 
.0076 
.0087 
.0096 
.0111 
.0121 
.0136 
.0151 
.0160 
.0175 
.0163 
.0206 
.0210 
.0249 
.0308 
.0196 
.0550 
.0695 
.0895 
.1050 
.1236 
.14 
.17 
.20 
.26 
.31 
.38 
.47 

d  length. 
Set 

Bemarks. 

:  Pwndt, 
«.2«2 
16, 524 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

24,786 
33,048 
41.310 
49, 572 
i57.834 
66.096 
74.358 
F2,6C0 
90,882 
09,144 
107,406 

.0001 

.0056 

i  115,668 

1  123,930 
1  ]3>,  192 

.0102 

'  140.454 

i  148,716 

15G.978 

165.240 
'  173,502 

.0146 

1  181,764 

,  190.026 

'  198.288 

1  206,550 
,  214,813 

.0332 

1  223, 074 

231,336 

239.596 

247,880 

266,122 
264,384 
272,646 
280,908 
289,170 

297.432 

301,500 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  ''.03  and  'M2, 
Elongation  of  rivet  holes,  ".66,  ".63,  ".51,  ".61,  ".64,  ".68. 
Area  at  fracture  (one  section),  l".07x''.40=.4280  square  inch. 
Contraction,  44.0  per  cent. 

Maximum  atre89  on  joint. 

Tension  OB  gross  section  of  plate inninda  per  sqnare  inch..  36,400 

Tension  on  net  section  of  plato do 65,680 

C^mpreosion  on  bearing  surface  of  livets  ...^. do....  82;  110 

Sbearinfc on rireta ; do....  83^000 

BBcidBcy  of  Joint,  63.6  per  oeni. 
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Plate,  irroM  sectional  ar«A ■quareiaohes..  a  243 

Plate,  iiet  eectional  area do 4.589 

Plate,  bearinx  tnrCace of  riTota do....  8.666 

KiTeta.  abearing  area do 0.425 


.      AppUed  loada. 

In  gaa^od  length. 

Remarks. 

1 
1 
,    TotaL 

I 

Per  square 
indi. 

Elongation. 

Set. 

1 

1  Pounds. 

1    16,498 

Pounds. 

1,000 

2.000 

3.000 

4,000 

5.000 

6,000 

7.000 

8.000 

9,000 

10,000 

11,000 

12.000 

18.000 

14,000 

15.000 

16.000 

17,006 

18,000 

•19,000 

20,006 

21,000 

22,009 

28.000 

24,000 

26,000 

26,000 

27,000 

28.000 

29,000 

30.000 

31.000 

32,000 

83.000 

34.000 

35,000 

36,000 

36,020 

Inch. 

0. 

-.0001 
.-.0001 

-.0001 

—.0001 
.0000 
.0001 
.0019 
.0032 
.0037 
.0046 
.0050 
.0057 
.0065 
.0076 
.0083 
0100 
.0120 
.0129 
.0140 
.0160 
.0177 
.0203 
.0256 
.0340 
.0435 
.0540 
.0705 
.0005 
.1000 
.1310 
.17 
.21 
.25 
.29 
.30 
.42 

Inch. 
0. 

.  Initial  load. 
Tensile  atrength. 

24, 747 
32.096 
41.245 
40.494 
57,743 
65,992 
74, 241 

-.0003 

1  n;499 

W.739 
1    98,988 

.0038 

I  107,237 

1  115.486 

123,736 

131.984 

140.233 

148,482 

156,731 

164,980 

173,229 

181,478 

189,727 

197,976 

206,285 

214, 474 

222,723 

230.972 

239,221 

247. 470 

255,719 

263,968 

272.217 

280.466 

288.715 

296^964  . 

297,100 

.0074 

.0120 

.0286 

Fractured  plate  along  line  of  riveting. 
Appearance,  silky.    Open  at  edges  '^20  and  'M3. 
Elongation  of  rivet-boles,  ".55,  ".54,  ".53,  ".53,  ".53,  ".53. 
Area  at  fracture  (one  section),  l".05x".39=.4095  square  inch. 
Contraction,  4G.3  per  cent. 

Afcucimum  stress  an  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  36,020 

Tension  on  net  section  of  plate do 64.830 

(^mpreeaion  on  bearing  surface  of  rivets do..,.  81.040 

Shearing  on  rlTecs.. do....  81,620 

Efficlenox  of  Joint,  62.8  per  cent. 
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Area8. 

Plate,  ero68 sectional  area sqaare  inches..  8.063 

rinto, net nectional  area do fi.002 

Pin  ta.  bearing  surface  of  riveU do 3,(MD 

RiveU, shoarmg  area do  ...  9.425 


Applied  loads. 


Total. 


Pound*. 
»,Q02 
17,a24 

34.  ^A^ 

4::,  SIO 

51. 072 

60.  &^ 

69.296 

77.S58 

86,020 

U5.282 

103,944 

113,606 

121,268 

129,030 

138.592 

147, 254 

15.5. 916 

161.  578 

173, 240 

181.  902 

190,561 

190,226 

207,  888 

21fi,  550 

225. 212 

233.87* 

242, 536 

251. 108 

259.  K60 

268.  522 

277, 181 

285.  816 

294.508 

:««,  170 

311.832 

.T20.494 

326,700 


Per  841  yare 
incu. 


l*ounds. 

l.OOf 

2,000 

3,000 

4.000 

5,  COO 

6.000 

7.000 

8.000 

9,000 

10,000 

11,000 

12.006 

13,000 

14,000 

15,000 

16,000 

17.000 

18.l<N) 

19,000 

2<>,000 

21.000 

22.000 

23.000 

24,  UOO 

25,000 

26,000 

27,(00 

28,000 

29.000 

30,000 

31.  OUO 

32,000 

33,000 

34,000 

35.000 

36,000 

37,000 

37,720 


In  gauged  length. 


ElongatioN. 


Inch. 
0. 

-.0003 
-.0004 
-.0002 
.0000 
.0004 
.0021 
.0044 
.0057 
.0065 
.0075 
.§086 
.0097 
.0H)5 
.0117 
.0136 
.0150 
.0165 
.0177 
.0187 
.0215 
.0231 
.0285 
.0369 
.0455 
.0617 
.0731 
.0896 
.1043 
.1235 
.16 
.18 
.32 
.24 
.28 
.32 
.39 
.51 


Sot. 


Inch, 
0. 


—.0004 


.0102 


.0157 


Bemarks. 


Initial  load. 


Teosile  strength. 


Fractured  plate  aloug  line  of  riveting. 

Appearance,  silky*  slightlv  lamellar.    Open  at  edges  'M5  and  ''.20. 

Elongation  of  rivet-lioles,  ".G2,  ".58,  ".58,  ".58,  ".01,  ".65. 

Area  at  fracture  (one  section),  l".16x".39=.4624  square  incb. 

Contraction,  46.C  per  cent. 


Ifaxtmtfiii  Htrcss  on  joint. 

Tension  on  groen  section  of  plato. pounds  per  sqoare  inch. 

Tension  on  net  section  of  plate 2^*"' 

f 'impression  on  boariDg  snrfaco  of  rivets 5<>'  •  • 

Shearing  on  rivcUi do... 

Efficiency  of  Joint,  65.8  per  cent.  * 

U.  Ex.  31 88 


37.720 
65,310 
89,260 
38,490 


5? 

N 


ro 


// 


-7^,^OX>S7^ 


\ 


\, 


/ 


/ 


DOOOOO 


\ 


O 


<- 


// 


vs.esx.^os 


^ 


9 


TESTS   OF  IRON,  STEEL,  AND   OTHEB   MATERIALS. 


1395 


Jreat, 

Plate,  gross  sectional  area square  iDches..  &604 

Plare,  bet  sectional  area do 5.016 

Plate,  bearing  surface  of  rireta .do 8.648 

KiveU,  shearing  area do 0.425 


I 


Applied  loads. 

Boa 
Dcn. 


Total. 


L 

I  FoundM. 


17.  .128 

23,092 

34,656 

43,320 

51,084 

60,648 

60.112 

77,076 

86,640 

95,304 

103,068 

;  112,632 

,  121,206 

I  129.060 

,  1.1^634 

147.288 

I  155.952 

164,616 

173, 2«0 

181,944 

190.608 

190,273 

I  207,036 

210,600 

I  225.264 

23:1. 988 

242.  502 

251, 256 

'  259.920 

I  268.  &8t 

277.248 

'2&\  912 

204,  576 

303,240 

311,904 

I  320,568 

325,300 


Per  Boaare 
incn. 


Poundg. 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8.000 

9,000 

10,060 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20.000 

21,000 

22,000 

23,000 

24,VMK) 

25, 000 

26,000 

27.000 

28.000 

29,000 

30,000 

31.000 

32,000 

33.000 

34,000 

35.000 

36,000 

37,000 

37.540 


In  ganged  length. 


Elongation 


Inch. 

0. 

.0004 
.0008 
.0010 
.0014 
.0020 
.0040 
.0054 
.0071 
.0084 
.0004 
.0108 
.0121 
.0134 
.0160 
.0170 
.0182 
.0105 
.0204 
.0223 
.0245 
.0260 
.0298 
.0410 
.0501 
.0640 
.0783 
.0940 
.1100 
.  1.120 
.17 
.10 
.23 
.27 
.31 
.37 
.43 
.54 


Set 


Inch, 
0. 


.0004 


.0062 


.0111 


.0160 


.0412 


.1200 


Bemarks. 


Initial  load. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 

Api)earauce,  silky,  slightly  lamellar.    Open  at  edges  'MO  and  '^25. 

Elongation  of  rivet-holes,  ''.56,  ".58,  ".56,  ".60,  ".65,  ".71. 

Area  at  fracture  (one  section)  l".16x'^41=.4756  square  inch. 

Contraction,  43.1  per  cent. 

Maximum  atrfss  on  joint 

Tenfcion  on  gross  section  of  plate ponnds  per  square  Inch . .  37,540 

Tension  on  n9t section  of  plate do....  64.850 

Compreaalon  on  bearingMurfaoe  of  riTeta do —  89,170 

SbMiring  on  rivets do 34,510 

EfloieDoy  of  joint,  65.5  per  oent 
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Areas. 

Plate, groos  sectional  area square  inchen..  9.255 

Plate,  net  seetional  area do —  5.553 

Plate,  beariiig  surface  of  rirets do 3.702 

BiTets,8bearlogarea .' do....  9.426 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  sqnare 

Elongation. 

Set 

Powidt, 

9,255 

18,510 

27.765 

37,020 

46,275 

55,530 

64,785 

74,040 

83,296 

92,550 

101,805 

111,060 

120.315 

129,570 

138,825 

148,080 

157,335 

166,590 

175.845 

185,100 

194,355 

203,610 

212.865 

222,120 

231. 875 

240,630 

249.885 

259.140 

2(«,395 

277.650 

286.905 

296,160 

305.415 

314,670 

323.025 

333,180 

342,435 

346,200 

Pounds. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7.000 
8,000 
9,000 
10.000 
11.000 
12,000 
13,000 
.   14,000 
15,000 
16,000 
17,000 

Inch. 

0. 

.0001 
.0003 
.0005 
.0007 
.0014 
.0043 
.0054 
.0060 
.0060 
.0085 
.0096 
.0107 
.0116 
.0129 
.0146 
OlfUk 

Inch. 
0. 

Initial  load. 

• 

Tensile  strength. 

.0003 

.0058 

.0105 

18,000    1          otfla 

19,000 
20,000 
21,000 
2^000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 

.0180 

.0194 

.0216 

.0223 

.0262 

.0380 

.  0570 

.0751 

.0900 

.1060 

.1232 

.135 

.17 

.20 

.23 

.28 

.33 

.40 

.60 

.57 

.0151 

.0476 

Sheared  three  rivets  and  tore  plate  across  three  sections. 
Appearance,  silky. 

Area  at  fractare  (one  section),  l'^29x'^39=.5031  sqnare  inch. 
Contraction,  45.6  per  cent. 

Elongation  of  rivet-holes  (".34,  '^37,  ".40,  sheared  rivets  in  these 
holes),  ".78,  ".71,  ".69. 

Maximum  stress  an  joint  ' 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch..  37,300 

Tension  on  net  section  of  plate do 62,160 

Compression  on  bearing  surface  of  rirets do —  03,2So 

Shearing  on  rlTsts ^ do 36,630 

Bfflciency  of  joint,  66.6  per  cent 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.         13D9 

Areas, 

I'Iat«,  frroB8  sectional  area square  inches..  0.282 

Plate,  net  aeotional  area do 5.574 

Plate,  bearing  snrface  of  rivets do 3.7U8 

RiTets,  shearing  area do 9.426 


Applied  loada. 


TotiiL 


Pounds. 
I  9,283 
I  18.564 
I  27.U6 
'  37,128 
1  48,410 
I  55.692 
'  M,974 
1  74,256 
83.538 
I    92,820 

102,102 
1111,384 
I  120.066 

129.948 
'  139, 230 
I  148, 512 
i  157. 794 
'  167. 076 
'  176,358 
'  185.640 

1U1»22 
I  204.204 
,  213,486 

222. 768 
I  232,050 
1  241, 332 
'  250. 6U 

250.896 

269, 178 

278.460 

287. 742 
,  297. 024 
I  :M)6,306 
;  315,588 
I  324, 870 
,  334. 152 

343.434 


Fersqaare 
inch. 


Pounds. 

1,000 

2,000 

3,000 

4.000 

5,000 

0,000 

7.000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17, 000 

18.000 

19.000 

20,000 

21,000 

22.000 

23,000 

24;  000 

25, 000 

26,000 

27,000 

28,000 

29.  000 

30.000 

31,000 

32.000 

33.000 

34, 000 

35.000 

36.000 

37,000 


In  gaHged  ength. 


Elongation. 


IneK. 

0. 

.0002 
.0003 
.0005 
.0019 
.0024 
.0066 
.0078 
.0080 
.0100 
.0120 
.0133 
.0144 
.0154 
.0164 
.0179 
.0198 
.0212 
.0230 
.0245 
.0277 
.0314 
.0412 
.0513 
.0612 
.0770 
.0895 
.1058 
.1280 
.16, 
.19 
.22 
.26 
.30 
.30 
.42 
.52 


Set. 


Inch. 
0. 


.0136 


.0197 


.0529 


Remarks. 


Initial  load. 


Tensile  strength. 


Sheared  three  rivets  and  fractured  three  sections  of  plate. 
Appearance^  silky. 

Area  at  fracture  (one  section),  l'^22x'^36=.4392  square  inch. 
Contraction,  512.8  per  cent. 

Elongation  of  rivet-holes  (".44,  ".35, ''.30;  sheared  rivets  in  these 
holes),  ".78,  ".75. 


Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pcnndaper  sqnare  inch..  37.000 

Tt-asion  on  net  section  of  plate do 61,010 

Oompreaaion  on  bearing  surface  of  rivets v do 92,6'iO 

Shearing  on  rivets j do....  36,440 

Efficiency  of  joint,  06.1  per  cent. 


5r 


(O 

ro 


\ 

^ 


^mV^^^SS^ 


\ 

t  ■ 

/ 


// 


~^%  -^r^^c^t^ 


-TtS,// 


\ 


O 


V 


^ 


-7M^^^x,63o 


% 


^ 


TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1401 
Jreas, 


Plate,  KTOM  sectional  area square  inches . .  8.259 

Plate,  net  sectional  area do 5.109 

Plate,  bearing  sarfaceof  rivets do  ...  3.150 

KiveiSf  shearing  area do 7.864 


1       Applied  loads. 

In  gauged  length. 

Remarks. 

1    Total. 

Per  sqnare 
inch. 

Elongation. 

Inch. 

0. 

.0002 
.0005 
.0005 
.0007 
.0035 
.0050 
.0061 
.0087 
.0115 
.0125 
.0133 
.0145 
.0160 
.0175 
.0200 
.0222 
.0254 

Set. 

t  Pounds. 
1       8.259 
1     16,518 
24.777 

Pound*. 

1,000 

2,0f»0 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,  000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,  OOO 

31.000 

22.000 

2:1,000 

24,000 
25.000 
26,000 
27. 01 0 
2H, 000 
29,000 
30, 000 
31,000 
32, 000 
33,000 
34.000 
3.%  000 
35,780 

Tneh. 
0. 

Initial  load. 

• 
Tensile  strength. 

33,036 
41,295 
49.554 
57, 813 
66.0ri 
74,  331 

.0004 

'     82,590 
.     90. 849 

99,108 

.0101 

1   107,367 

[  115,626 
.  123.885 
,   132,144 
'    140,401 
1   148,662 
156.921 

.0148 

.0260 
.  0289 
.  0320 

1   165,180 
i   173,439 
1    181,608 



.0237 

.0360 

.0467 

.0610 

.0726 

.0915 

.1060 

.12;iO 

.16 

.18 

.21 

.24 

.29 

.33 

.40 

.45 

I   189.957 

1    196,216 

206,475 
;  214,734 
222.993 
231. 252 
239.511 
247, 770 
256,029 
264,288 
272,547 
280.806 
289.065 
295.500 

.0650 

Sheared  the  rivets. 
Elongation  of  rivet-holes, 


.;Js''.30,  ",2G, ''.25, ''.24. 


Afaxt  m  urn  fttrfM  ou  Join t 

Tension  on  gross  section  of  plate pounds  per  square  inch . . 

Teneion  on  net  section  of  plate do ;. . . 

Compression  on  bearing  surface  of  rivets do.... 

Shearing  on  rivets do 

Slllcienoy  of  Joint,  65.0  per  oenL 


35.780 
57.840 
93.  810 
37,620 
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TESTS   OP   IKON,    STEEL,    AND    OTHER   MATERIALS.        1403 


Areat, 

Plate,  gro«a  sectional  area ....square  inches..  7.965 

Plate,  net  sectional  area ^ do 4.925 

Plate,  bearing  sarface  of  rivets do —  3.040 

niyots.  shearing  area do 7.584 


Applied  loads. 

In  ganged  length. 

r 
1 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Kemarks. 

Pounds. 
7,965 
15,930 
23.895 
31.860 
39.825 
47,790 
55,755 
63,720 
71,686 
79,650 
87,615 
95,580 
103.545 
111,510 
119,475 
127,440 
135.405 
143.37tt 
151,335 
159,300 
167,265 

Pounda. 
1,000 
2,000 
3.000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14,0u0 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
86,960 

Ineh, 
0. 

-.0002 
-.0003 
-.Oi»Ol 
-.0001 
+.0001 
.0005 
.0016 
.0028 
.0048 
.0068 
.0078 
.0087 
.0095 
.0102 
.0124 
.0132 
.0137 
.0149 
.0160 
.0190 
.0211 
.0275 
.0293 
.0542 
.0680 
.0800 
.0948 
.1140 
.1350 
.16 
.18 
.22 
.27 
.32 
.37 

Ineh, 
0. 

Initial  load. 
Tensile  strength. 

-.0001 

.0059 

..0099 

"0148*  ■ 

175,230 

183,196 

191. 160 

199.125 
207,000 
215.055 
223,020 

.0523 

1230,985 
1  238,950 

246, 915 

1  254,880 

1  262,845 

1  270,810 

278, 775 

1286,740 
294,400 

Sheared  the  rivets. 

Elongation  of  rivet-holes,  ".23,  ''.32,  ".33,  ".26,  ".22. 

Maximum  Bireas  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch.. 

Tension  on  net  section  of  plate do..  . 

Compression  on  bearing  surface  of  rivets do.... 

Shearing  on  rivets do — 

EfBoiency  of  joint,  64.5  per  cent 


36.060 
59.770 
96.840 
37.500 
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TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1405 

Areas, 

Plai«,  in^oas BecUonal  area •. aqnare inches..    7.950 

Plate,  net  sectional  area do 3.738 

Plate,  bearing  surface  of  rivets do 4.212 

Rivets,  sbearinKarea do 11.028 


Applied  loads. 


<     Total. 


Per  sniiare 
incn. 


Pounds. 

247.200 


rounds. 
31,000 


In  ganged  length. 


Elongation 


Remarks. 


Tensile  strength. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar. 

Area  at  fracture  (one  section),  ^^8Ix''.39=.3159  square  inch. 

Conti*action,  49.3  per  cent. 

Elongation  of  rivet-holes,  ^'M  each. 

Maximum  BtresB  onj&int. 

Tension  on  gross  section  of  plate '. pounds  per  square  inch . .  31,000 

Tension  on  net  section  of  plate .* do....  86,130 

Compression  on  bearing  surface  of  rivets do 5S,  000 

Shearing  on  rivets do....  20,720 

EiBciency  of  Joint,  50.5  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND    OTHEB   MATEEUL8. 


1407 


Artaa, 

Plate,  {rross  sectional  area square  inches. .    7.949 

Plate,  net  sectional  area do 8.744 

Plate,  bearing Rorface of  rivets do —    4.205 

Riveta.  shearing  area do....  11.928 


<       AppUed  loads. 

1 

In  gaosed  length. 

Remarks. 

1 

Elongation. 

Set. 

Inch. 
0. 

I  Founds.  1    Poundg. 
7.949    1          1,000 
13  898    ;          2  000 

Inch. 

0. 

.0002 
.0004 
.0006 
.0010 
.0032 
.0045 
.0055 
.0062 
.0080 
.0095 
.0099 
.0110 
.0120 
.0130 
.0151 

Initial  load. 
Tensile  strength. 

23,  847               3. 000 

31  706    1          4,000 

3U.  745               5. 000 
47.  (i94     '          6. 000 

.0007 

I     55.643    1          7,000 
1     63. 592    ,          8.000 

71,541    1          9,000 

70,490    ,        10,000 
1     87.430             11,000 

.0064 

1     95,  388             12-  MM 

103,337 

111,286 

,  119,235 

1  127, 184 

13,000 
14,000 
15,<K)0 
16,000 
31,090 

.0108 

1  217,200 

I 

Fractured  plate  along  line  of  riveting.    Open  at  edges  ".03  eacli. 
Klongation  of  rivet  holes,  ".42,  ".42,  ".43,  ".44,  ".44,  ".44. 


Maximum  airess  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  81,090 

Tension  on  net  section  of  plate do....  66,020 

Compression  on  bearing  surface  of  rivets do 58,780 

SheAring on  rivets do....  20,720 

Efficiency  of  joint,  56.5  per  cent. 
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TESTS   OF    IRON,    STEEL,    AND    OTHER   ^lATERIALS.        1409 

Arean. 

Plato,  isroM  iiectioDal  area sqoare  inches..    8.20t 

Plate,  net  Atictional  area do 4.^1 

Plate,  bearinii;  surface  of  rivets ,do 4.138 

.  RiTets,  shearing  area do....  11.92tf 


Applied  loauls. 

Total. 

Per  square 
inch. 

Pound*. 

Ptmnd9. 

8.209 

1,000 

16,538 

2,000 

24,807 

3.000 

33,078 

4.000 

41,345 

5,000 

49, 614 

0,000 

57.883 

7.000 

60,153 

8,000 

74,421 

9.000 

•    82.680 

10.000 

,    90.059 

11,000 

»,228 

12,000 

107,497 

13,000 

115,766 

14,000 

121.  (W5 

15,000 

132,304 

16.000 

110.573 

17.000 

148.842 

18,000 

157,111 

19,000 

IGS,  380 

20.000 

173.649 

21,000 

161,0)8 

22,000 

190. 187 

23,000 

196,466 

24,000 

206, 725 

25.000 

214,904 

26,000 

223,263 

27,000 

231,532 

28,000 

239.801 

29,000 

248, 070 

30.000 

256,339 

31.000 

284,608 

32,000 

272,877 

33,000 

274.100 

33.150 

In  gauged  length. 
Elongation. 


Inch. 

0. 

.0001 
.0003 
.0003 
.0005 
.0009 
.0019 
.0036 
.0053 
.0069 
.0081 
.0095 
.0114 
.0122 
.  0127 
.  0141- 
.0151 
.0161 
.0175 
.«194 
.0231 
.0257 
.0832 
.0394 
.0555 
.0650 
.0770 
.0900 
.1110 
.1400 
.17 
.21 
.29 


Set. 


Inch. 
0. 


.0002 


.0061 


.0109 


.0154 


.0417 


Remarks. 


Initial  load. 


Tensile  stroDgth. 


Fractured  plate  alouf^  line  of  rivetiug. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ".03  each. 

Area  at  fracture  (one  section),  ".95  x  ".41 =.3895  square  inch. 

Contraction,  43.5  per  cent. 

Elongation  of  rivotholes, ".48,  ".48,  ".48,  ".48,  ".53, ".53. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  33,150 

Tension  on  net  section  of  plate do....  06,350 

Comprr^uion  on  bearing  surface  of  rivets do....  66.240 

bhearing  on  riTcts do 22,980 

Efficiency  of  Joint,  57.8  per  cent. 

H.  Ex.  31 80 
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TESTS    OF   IBON,    STEEL,    AND   OTHER   MATERIALS.         1411 
Arean. 

Plato,  fcroM  sectional  area aqnareincheff..    8.181 

Plate,  net  sectional  area do —    4.090 

Plate,  bearing  surface  of  riyeta do —    4.091 

BiTets,  shearing  area do —  11.928 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Personare 

Elongation. 

Set. 

PoundM. 
8;  181 
16.362 
24,543 
32,724 
40,905 
49,086 
57.267 
65.448 
73,620 

PoundM. 
1,000 
2.000 
3,0C0 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10..000 
11,000 
12,000 
13,000 
14.000 
15,000 
16.000 
17.000 
18.000 
19, 000 
20.000 
21,000 
33,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
33,240 

Inch. 

0. 
.0001' 
.0003 
.0005 
.0009 
.0015 

.0051 

.0063 

.0084 

.0097 

.  010.'> 

.0113 

.0123 

.0133 

.0153 

.0169 

.0184 

.0193 

.0203 

.0230 

.0270 

.0350- 

.0442 

.0535 

.0670 

.0790 

.0960 

.1125 

.1378 

.17 

.21 

.28 

.34 

Inch, 
0. 

Initial  load. 

.0005 

8t8l0 
89,991 

.0075 

98^172 

106.353 

114.534 

122.715 
130,896 

.0112 

139,977 
147, 258 

Tensile  strength. 

15.3,439 

163.620 
171,801 
179.982 
188,163 
196,344 
201,525 
212, 706 

.0165 

.0471 

1  220.887 

229  068 

1  237,249 

245. 4.':0 
253,611 
261  793 

.1275 

269,973 
271,000 

Fractured  plate  along  liue  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ".15  and  ".05. 

Elongation  of  rivetholes,  ".60,  ".48,  ".48,  ".48,  ".48,  ".49. 

Area  of  fracture  (one  section),  ".93x".38=.3534  sqaare  inch. 

Contraction,  48.1  per  cent. 

Maxtmum  stress  on  Joint, 

Tension  on  gross  section  of  plate pounds  per  square  inch..  33,240 

Tension  on  net  section  of  plate do —  66,250 

Compression  on  bearing  surface  of  rivets do —  66,240 

Shearing  on  rivets do....  22,720 

Efficiency  of  Joint,  58.0  per  cent. 
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TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS.        1413 


Areas, 

PUte, groM seotioDal area — ..aqnardiochoa..    &785 

Plate, net a«cti<nuU  area do....    4.C97 


Plate,  bearins  surface  of  rivets do 4.138 

Siyets,  sheanng  I 


.do. 


11.928 


In  ganged  length. 

TotaL 

Per  sQiiare 
incki. 

Elongation. 

Set. 

Remarks. 

Pounds. 
8^735 
17,470 
26. 1905 
34,940 
43,675 
52.410 
61. 145 
00.880 
78,615 
87,350 
96.085 
101,820 
113,555 
122,290 
131.025 
139,700 
1«8. 495 
167,230 
165.965 
174,700 
183,436 
192.  ITO 

Pounds. 

1.000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14,000 

15.000 

16,000 

17.000 

18,000 

19.000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

Ineh. 

Ol 

0. 

.0007 
.0009 
.0019 
.0044 
.0054 
.0063 
.0070 
.0079 
.0090 
.0107 
.0131 
.0140 
.0150 
.0172 
.0185 
.0201 
.0226 
.0265 
.0310 
.0350 
.0421 
.0507 
.0576 
.0704 
.08U 
.1000 
.1275 
.15 
.19 
.23 
.27 
.33 
.40 

Ineh. 
0. 

Initial  load. 
TensUo  strength. 

.0012 



.0060 

.0121 

,0201 

200,905 

200,640 

218,375 
227,110 

.0487 

235,845 
244,580 
253,315 
262,050 
270.785 
279.520 
288,255 
296^990 
299,300 

Fractared  plate  aloDg  line  of  rivetiDg. 

Appearance,  silky,  slight  lamiDatioD.    Open  at  edges  ^M5  and  ^'.07. 

Elongation  of  rivet-holes,  ''.55,  ''.55,  ".52,  ".52,  ".52,  ".54. 


Area  at  fracture  (one  section),  1'' 
Contraction,  46.5  per  cent. 


.0dx".39=.4a96  sqaare  inch. 


3f(ajrtiiiitm  8ire$M  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  34,200 

Tension  on  net  section  of  plate do 65^110 

Compression  on  besring  snrfsce  of  rivetsw do —  72,330 

Shearing  on  riyets do 26,000 

Efficiency  of  Joint,  50.8  per  cent 
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TESTS   OF   IBON,    STEEL,    AND   OTHER   MATERIALS.        1415 

Arta», 

Plate,  gross  McUonal  area .~. square  inches..  8.690 

Plate,  net  sectioDal  area do —  4.579 

Plate,  bearing  surface  of  riTota do 4.111 

Kivets, shearing  area do 11.028 


Applied  loads. 

In  ganged  length. 

Total. 

^•^nX"  ^^«°«*««'»- 

Set 

Bemarks. 

Pounds. 
8.600 
17,380 

PoundM. 

1.000 

2,000 

3,000 

4.000 

5,000 

6,000 

7.000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

17.000 

18,000 

19,000 

20.000 

21   OflO 

Inch, 

0. 

.0002 
.0003 
.0005 
.0007 
.0011 
.0017 
.0025 
.0035 
.0054 
.0070 
.0082 
.0002 
.0104 
.0118 
.0127 
.0136 
.0146 
.0160 
.0188 
.0224 
.0253 
.0300 
.0355 
.0435 
.0548 
.0652 
.0795 
.0980 
.1185 
.13 
.17 
.20 
.24 
.34 

Inch, 
0. 

Initial  load. 
TonsUe  strength. 

26.070 
04.760 

43.450 
52,140 

.0003 

60.83C 

09.520 
78.210 
86,900 
95,500 
104,280 
112.970 
121,660 
130,350 
139,010 
147,730 
150.420 
165.110 
173.800 
182,490 

.0042 

• 

.0084 

.0134 

191, 180             22, 000 

,  199,870    ;        23.000 

1  208.560    1        24.000 

217,250    ;        25.000 

1  225  940    '        'ifLOiM) 

.0800 

234,630 

27,000 
28.000 
20.000 
30,000 
31,000 
32,000 
33.000 
34,000 
34,700 

1243,320 
252,010 
260.700 
268.390 
278.080 
286,770 
295.460 
302,350 

.1000 

Fractared  plate  aloDg  Hue  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  'M5  and  ''.05. 

Elongation  of  rivet-holes,  ".65,  ".60,  ".66,  ".52,  ".50,  ".50. 

Area  at  fracture  (one  section),  l".06x".38=.4028  square  inch. 

Contraction,  47.0  i)er  cent. 


Maximum  sirets  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  34,700 

Tension  on  net  section  of  plate do....  66,030 

Compression  on  bearing  surface  of  rivets do —  73,540 

bearing  on  riTots do....  26^850 

Bffleienoy  of  Joint,  60.7  per  cent. 
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Areas. 

Plate,  groaaftectional  area squtire  inches..    0.285 

Plate,  not  iiectional  area do 5. 107 

Plate,  beariDft  surface  of  riyets .». do 4 . 1 78 

Riveta,  shearing  area do 11,028 


Applied  loads. 


Total. 


I  Pound*. 
I  9, 285 
I  18, 570 
I  27,855 
I  37.140 
I  46.425 
I  .•»5,710 
I  64.905 
!  74.280 
t  83,565 
9J,850 
lO'i,  I3S 

ni,4»i 

I  120.705 
I  139.990 

139.275 
I  14H,560 
I  157.815 
1  167.  i:iO 

176,415 
I  185.700 
I  194.985 
i  201,270 

213,  565 

222,  840 

232. 125 
I  241,410 
I  250,695 

259,090 
I  269,265 
I  278.550 
I  2W7,835 
'  297, 120 
1  306.  405 
I  315,690 

324,800 


Per  sqaare 
inch. 


Poundt. 

1.000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8.000 

9.000 

10. 000 

li.OUO 

12, 000 

13,000 

14.000 

15,000 

16.000 

17,000 

18.000 

19,000 

20.000 

21.000 

22. 000 

23,000 

24.000 

25,  OOO 

26, 000 

27.000 

28.000 

29.0C0 

30,000 

31,000 

32,000 

33,000 

34,000 

34.980 


In  gange 
Elongation. 

huh. 

0. 

.0000 
.0002 
.0004 
.0008 
.0030 
.0040 
.0054 
.0082 
.0090 
.0100 
.0410 
.0116 
.0126 
.0137 
.0146 
.0161 
.0173 
.0189 
.0202 
.0233 
.0263 
.0295 
.0345 
.0468 
.0663 
.0763 
.0938 
.  1123 

»d  length. 
Set. 

iMh. 

0. 

Bemarks. 

Inittalload. 
Tensile  strength. 

.0005 

.*6085" 

.0119 

.0169. 

.0414 

.  1373 

'     .17 

'    .20 

.24 

.29 

.41 

Fractured  plate  aloug  line  of  riveting. 
Ap]>earance,  silky.    Open  at  edges  '^25  aod  'MO. 
Elougation  of  rivet-holes,  ''.68,  ".62,  ".56,  ".53,  ".53,  ".54. 
Area  at  fractare  (one  section),  l".20x".4l=.4920  sqnare  inch. 
Contraction,  42.1  per  cent. 


Maximum  8lre»8  on  joint. 

Tension  on  fcross  section  of  plate pounds  per  sqnare  inch . .  31.980 

Tension  on  net  section  of  plate — do 0.1,600 

Compression  on  bearing  surface  of  rivets do  —  77, 740 

Shearing  on  rivets do 27.  2J0 

Sfficiency  of  Joint,  62.5  per  cent. 
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Areas. 

Plate,  groM  aecUonal  area square  iDcbes..    0.240 

Plate,  net  sectional  aroa do 5.082 

Plate,  bearing  sarbce  or  rivota do 4.158 

Biveta,  ahearingarea do 11.928 


AppUed  loads. 

In  gauged  length. 

Bemarks. 

Total. 

Peraqoare 
inch. 

Elongation. 

Set. 

Pounds. 
9,240 
18.480 
27,720 
38,060 
48.200 
56.440 
84,680 
73,920 
83,180 
92,400 
101, 040 
110.880 

Pounds. 

1.000 

2.000 

3.000 

4,000 

5,000 

8,000 

7,000 

8.000 

9.000 

10.000 

11.000 

12.000 

13,000 

14,000 

15,000 

18.000 

17,000 

18,000 

19.000 

20,000 

21,000 

22.000 

23.000 

24.000 

25.000 

.  28,000 

27,000 

28,000 

29.000 

30,000 

31.000 

32,000 

33,000 

34,000 

34,770 

Inch, 

0. 

.0001 
.0002 
.0005 
.0009 
.0031 
.0051 
.0078 
.0086 
.0100 
.0113 
.0123 
.0133 
.0145 
.0161 
.0176 
.0190 
.0207 
.0228 
.0250 
.0292 
.0338 
.0400 
.0490 
.0620 
.0763 

Inch. 
0. 

Initial  load. 
TenaUe  strength. 

.0008 

.0088 

t  120.120 

i  129,380 

138.600 

1  147. 84U 

157.080 

.0131 

i  168.320 

t.. 

175,580 

1  181.  80O 
'  194,040 

.0199 

.  203,280 

■212,520 

1  221,780 

231,000 
1  240,240 

.0537 

<  240, 480 

258.720 
207,080 

.1095 

.14 

.16 

.10 

.23 

.28 

.32 

.40 

277.200 
280.440 
295,880 
304,020 
314.180 
321,300 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  'M2  and  ''.20. 

Elongation  of  rivet-holes,  ''.63,  ".57,  ".57,  ".57,  ".57,  ".62. 

Area  at  fractare  (one  section),  l".17x".38=,4446  square  inch. 

Contraction,  47.5  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  seclion  of  plate pounds  per  square  inch..  34,770 

Tension  on  net  section  of  plate do —  03.220 

Compression  on  bearing  suriiftce  of  rivets do —  77.270 

Shearing  on  rirets do —  28,930 

Sffidonoy  of  Joint,  62.1  per  cent 
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Areas. 

Plate,  gross  sectional  area sqnare  Inches..  8.239 

Plate,  net  sectional  area do —  4.706 

Plate,  bearinjc  surface  of  rivets do....  3.533 

Rivettf,  shearing  area do 0.040 


\ 

AppUed  loads. 

In  ganged  length. 

Total. 

Per  square 
in^. 

Elongation. 

Set. 

Bemarks. 

Pmtnd*. 
8,239 
16,478 
24,717 
32,056 
41. 195 
49.434 
58,073 
66,912 
74, 151 
82.390 
90.629 

PoundM. 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
8.000 
9.000 
10,000 
11.000 

Inch. 
0. 

.0001 
.0004 
.0008 
.0010 
.0023 
.0047 
.0055 
.0065 
.0079 
.0006 
.0113 
.0129 
.0149 
.0166 
.0183 
.0197 
.0218 
.0244 
.0268 
.0204 
.0204 
.0205 
.0210 
.  0212 
.0216 
.0220 
.0222 
.0224 
.0230 
.0234 
.0238 
.0243 
.0246 
.0250 
.0256 
.0260 
.0282 
.0267 
.0^73 
.0285 

.0412 

.0532 

.0655 

.0831 

.0980 

.1175 

.13 

.10 

.18 

.21 

.27 

.30 

.36 

.47 

.58 

0. 

Initialload. 
Tensile  strength. 

.0004 

.0058 

08,668             12,000 
107. 107             13, 000 
115.346             14,000 
1:^.585    1         15.000 
131.824     1         16,000 
140,063     '         17,000 
148,393    !         IB.  OOU 

.0128 

156,541 
164,780 

19,000 

20,000 

1.000 

2.000 

3.000 

4,000 

5.000 

6.O0O 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

13.000 

14.000 

1         15,000 

!         16,000 

17. 000 

18.000 

1         19,000 

1         20.000 

.0204 

I 

17.1,019             2(,O0O 

181. 25M     i         22.000 

189.497    '        23,000 

197.736    1        24.000 

205.975    1        25.000 
214, 214    1        26. 000 

.0567 

1  222,453 

27,000 
28.000 
29,000 
30.000 
31,000 
32.000 

:<3.ooo 

34.000 
35,000 
36.000 
36,350 

'moos 

t  238,931 

247. 170 

256.409 

263, 648 

'  271.887 

280, 126 

1  288,365 

i  296,604 

299,600 

I 

Fractared  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  ".05  and  'M5. 

Elongation  of  rivet-holes,  ''.69,  ".G4,  ''.61,  ".61,  ".67. 

Area  at  fracture  (one  section),  l".28x".39=.4992  square  inch. 

Contraction,  47.1  i)er  cent. 

Mcucimum  stress  on  joint. 

Tension  on  gross  section  of  plate poands  per  sqnaro  inch .  36.360 

Tension  on  net  section  of  plate do 63.640 

Compression  on  bearing  surface  of  rivets do  ...  84,770 

Shearing  on  rIveU Uo 30,130 

Kfflciency  of  Joint,  66.1  per  cent. 
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TESTS    OF   IKON,  STEEL,  AND    OTHER   MATERIALS.  1423 

Areas, 

Plato.  groBS  Heclionalarea square  inches..    7.978 

Plato,  net  sectional  area do —    4.562 

Plate,  beariDg  snriace  of  rivets do *  3.426 

Bivete,  Bheariogarea do 9.940 

I'Toint  warped;  micrometer  on  the  convex  side.] 


Applied  loads. 

In  ganged  length. 

Kemarks. 

Total. 

^*'inT^*  Elongation. 

Set. 

Pounds. 
7,978 
15,956 
23.934 
31,912 
39,690 
47  868 

Pwinds. 

.    1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17  aaa 

Inch. 
0. 

-.0002 
-.0004 
+.0001 
.0029 
.0037 
.0043 
.0051 
.0069 
.0097 
.0116 
.0127 
.0136 
.0142 
.0162' 
.0196 
.0206 
.0220 
.0242 
.0261 
.0297 
.0332 
.0398 
.     .0498 
.0605 
.  0720 
.0872 
.1040 
.1230 
.1440 
.19 
.22 
.26 
.30 
.30 
.42 
.53 
.60 

Inch. 

0. 

InlUal  load. 
Tensile  strength. 

.0035 

55*  846 

63,824 
71  803 

79,' 780 
87  758 

.0112 

95  736 

103, 714 
111,692 
119,670 
127. 648 
135  626 

.0165 

143;ti04             iftioOO 
151, 5«J             19,000 
159, 560             20,7)00 
167,538    1        21,000 
175,516     !        22,000 
183,494             23,000 
191.472     1        24.000 
199.450             25,000 
207. 428             26. 000 
215,  406             27,  000 
223, 384             28, 000 
231, 362             29. 000 
2:n>.  340             30. 000 
247.318             31.000 
255,296             32,000 
26^1,274              33,000 
271,252             34,000 
270.  2:^0     1         35, 000 
287,208     '         36,000 
295,186     1        37,  IW) 
296  OCO     .        ^~  100 

.0247 



.0557 

.1345 

t 



Fractored  plate  along  line  of  riveting. 

Appearance,  silky.    Open  at  edges  ".15  and  ".12. 

Elongation  of  rivet-holes,  ".72,  ".66,  ".62,  ".63,  ".63. 

Area  at  fracture  (one  section),  l".30x".40=.5200  square  incb. 

Contraction,  43.0  per  cent. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch.. 

Tension  on  net  section  of  plate do 

Compression  on  bearing  snrfsce  of  rivets do — 

Shearing  on  rivets do 

Efficiency  of  Joint,  64.7  per  cent. 


37,100 
65,020 
86,400 
29,780 
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Areaa. 

Plate,  groM aeotional  areft aqnaieinoliM..  8b86S 

Plate,  net aeotioual area do....  4.986 

Piate.  bearioganrfmofrWeta do —  8.486 

BiTete,  shirring  a4a , ^. do....  9.940 


Applied  loada. 

In  ganged  length. 

Bamarka. 

TotaL 

Peraqaare 
inck 

Elongation. 

Set 

Poundt. 

8,362 

10,724 

25.086 

33,448 

41.810 

50.172 

58.534 

66.896 

75,258 

83.620 

91.082 

100,344 

108,706 

117.068 

125.430 

133,798 

142,154 

150.516 

158,878 

167.340 

175,602 

183.064 

102,326 

200,688 

200.050 

217.412 

225.774 

234,138 

242.496 

250,800 

250,223 

207.584 

284^808 
292.670 
301,032 

317.  756 
319,000 

Poundt. 

1,000 

2,000 

3,000 

4.000 

57000 

6.000 

7.000 

8,000 

9  000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21.000 

22,000 

23,000 

24.000 

25.000 

26.000 

27,000 

28,000 

29,000 

80,000 

31,000 

32,000 

33,000 

34,000 

85.000 

86,000 

87,000 

38,000 

38,150 

Inch, 

0. 

.0000 
.0002 
.0003 
.0030 
.0043 
.0051 
.0066 
.0079 
.0092 
.0109 
.0126 
.0187 
.0146 
.0150 
.0172 
.0187 
.0207 
.0238 
.0294 
.0342 
.0392 
.0482 
.0607 
.0595 
.0725 
.0846 
.1022 
.1285 
.14 
.17 
.20 
.24 

:^ 

.88. 
.40 
.57 
.62 

Inch, 
0. 

InitiiAload. 
TaiaUeatzvngtb. 

.0032 

'"\'0084" 

' 

.0129 

.0240 

.0524 

^:::;:;::;: 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky. 

Area  at  fracture  (one  section),  V^30x'^40=.6660  square  inch. 

Contraction,  43.8  per  cent. 

Maximum  iireaa  omjdnL 

Tenalon  on  groaa  aection  of  plate poondaper  aqnareinoh..  88,150 

Teoaiononnetaectionorplate do....  64,680 

Compreaaion  on  bearing  aurfaoe  of  riTeta do....  93,110 

Shearing  on rlYeU « do....  82,090 

Bfficiency  of  Joint,  68.5  per  cent. 

H.  Ex.  31 ^90 
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Plato. gross seetioDAl ansa eqaawincheB..  &381 

Plate,  net  McUonal  area ^q  4950 

Plate, bearins lurfaoe  of  riTeto do""  8*481 

BiYeti,8heazl]igarea do.!.!  o!940 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Tota]. 

Per  Mnare 
inoh. 

Elongation. 

Set. 

Poundi. 

8,881 

16,761 

25,143 

33,624 

41.905 

50,286 

58,667 

67,048 

75,429 

83,810 

92,191 

100,572 

108.953 

117,334 

125.715 

134.096' 

142, 474 

150,858 

159.239 

T67,620 

176,001 

184.383 

192.763 

201.144 

209,525 

217,906 

226,287 

234,668 

243^049 

251,430 

259,811 

268,192 

276,573 

284,954 

293,335 

301,716 

310,097 

318,478 

319,600 

Pottndt. 

1,000 

2.000 

3,000 

4,000 

.        5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13.000 

14.000 

15,000 

16.000 

17.000 

18,000 

19.000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30.000 

31.000 

32,000 

33,000 

34,000 

35.000 

36,000 

37,000 

38,000 

38,120 

Inch. 

6. 

-.0002 
.0000 
.0004 
.0032 
.0048 
.0063 
.0071 
.0083 
.0097 
.0112 
.0126 
.0144 
.0157 
.0169 
.0190 
.0205 
.0214 
.0225 
.0240 
.0268 
.0285 
.0307 
.0350 
.0510 
.0716 
.0860 
.1035 
.1230 
.14 
.17 
.19 
.22 
.27 
.31 
.87 
.43 
.52 
.56 

IfUSh. 

0. 

Inltialload. 
Tensile  strength. 

.0014 

.0078 

.0122 

.0178 

.0400 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  ^MO  and  '^3^. 

Elongation  of  rivet-holes,  ".72,  ".70,  ".70,  ".74,  ".82. 

Area  at  fracture  (one  section),  l".38x".37=.5106  square  inch. 

Contraction,  48.4  per  cent. 

jHfaximum  itre$8  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch.. 

Tension  on  net  section  of  plato , do.... 

Compression  on  hearing  surface  of  rivets do — 

Shearing  on  rlTeta •,••..,,,.•,,,,.,,,..,,,,,.,,,,,.,,....40.... 

Sffideney  of  Joints  66.5  per  cent. 


38.120 
64,540 
93,120 
32,li0 
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Area», 

Plato,  erosa  sectional  area J.aqnareinohea..  8.833 

Plate,  net  aoctional  area do....  6.402 

Plate,  bearing anrface  of  riveta do —  8.431 

KiTeta.  ahearing area do....  0.040 


Applied  loads. 

Bemarka. 

TotaL 

Pounds. 

8.833 

17,666 

28,409 

35.332 

44,165 

52.008 

61,831 

70.664 

70.497 

88,330 

97,163 

105.906 

114.829 

123,663 

132,495 

141.328 

Pereoauffe 
in<%. 

Elongation, 

Set. 

Pound*. 

1,000 

2,000 

3,000 

4,000 

5.000 

.8.000 

7.000 

8.000 

9,000 

10.000 

11,000 

12.000 

13.000 

14.000 

15,000 

18,000 

17,000 

18.000 

19,000 

20.000 

21.000 

22.000 

23.000 

24.000 

25,000 

26.000 

27.000 

28,000 

20,000 

30.000 

81.000 

32.000 

33,000 

34.000 

35,000 

38,000 

37.000 

38,000 

38,620 

0. 

.0003 
.0005 
.0010 
.0025 
.0042 
.0064 
.0079 
.0002 
.0107 
.0123 
.0135 
.0151 
.0166 
.0184 
.0206 
.0222 
.0239 
.0255 
.0282 
.0314 
.0367 
.0449 
.0559 
.0714 
.0898 
.1054 
.1219 
.14 
.17 
.19 
.23 
.27 
.31 
.37 
.42 
.50 
.81 
.75 

Jneh, 

a 

Initial  load. 
Tenaileatiength. 

.0019 

.0081 

.0144 

150, 161 

158,994 
167.827 
178,660 
185.493 
194,326 
203.  l.'>9 
211.992 
220,825 
229.658 
238.401 
247, 324 
256,157 
284.900 
273.823 
282,656 
201.489 
300,822 
300,155 
317,088 
326^821 
335,654 
341,100 

.0205 

.G60e 

Fraqtared  plate  along  line  of  rivetiDg. 

Appearance,  silky.    Open  at  middle  ^'.20. 

Elongation  of  rivet-holes,  ''.86,  ".91,  ''.96, 1".01,  1".01. 

Area  at  fracture  (one  section),  l."4dx".38=.5624  square  inch. 

Contraction,  47.3  per  cent. 

Maximum  itresi  an  joint 

Tension  on  gross  aection  of  plate pounds  per  sqoare  inch. 

Tension  on  net  section  of  plate do... 

Compression  on  bearing  surface  of  rlTota do... 

Shearing  on  rivets do... 

Bfldenoy  of  Joint,  67.4  per  cent. 


88,820 
63,140 
99,410 
34,310 
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PlAto, grots aectlosal area aqDaralnobM..  8.739 

Plate,  net  MetioDAl  area : do &.3I3 

Plate,  bearlne surface  of  xiTeta do....  8.42i 

Birets, sheamig area .-. do....  9.940 


Appli«^  loads. 

In  ganged  length. 

Bemarks. 

Total. 

^•LT*" 

Elongation. 

Set 

Poundg. 

81789 

17,478 

28^217 

34,968 

43,896 

62.434 

61,173 

89.912 

78,851 

87.880 

98^129 

104,8<{8 

118, 8b7 

12^348 

131,085 

139,824 

148.583 

157.802 

188,  OU 

174.780 

183,519 

192,258 

200,997 

209,738 

218^475 

227,214 

236.953 

244,892 

253,431 

W^ 
^^ 

297,128 
305.885 
314,804 
323.343 
332,082 
333,800 

Pmmdt, 
1.000 
2,000 
3,000 
4.00O 
5.000 
8.000 
7.000 
8.000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15^000 
18.000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
26.000 
28.000 
27,000 
28.000 
29.000 
80,000 
81.000 
33,000 
38.000 
34.000 
35,000 
88.000 
87.000 
38.000 
88,180 

Jnek. 

0. 

.0002 
.0005 
.0006 
.0015 
.0034 
.0059 
.0077 
.0006 
.0114 
.0130 
.0142 
.0158 
.0174 
.0188 
.0208 
.0219 
.0230 
.0250 
.0273 
.0327 
.0411 
.0528 
.0071 
.0128 
.1080 
.1170 
.185 
.17 
.19 
.21 
.24 
.29 
.33 

.39     • 
.48 
.53 
.87 
.78 

IfUk, 
0. 

Initial  load. 

f 
Tensile  strengtiL 

.0010 

.0095 

.015^ 

.0213 

.0730 

•« 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky    Open  at  middle  'M2. 

Elongation  of  rivet-holes,  ''.78,  ''.78,  ".78,  ".84,  ".86. 

Area  at  fracture  (one  section),  l".50x''.38=.6700  square  inch. 

Contraction,  46.5  per  cenl 

Maadmum  afreas  onjoifU, 

Tension  on  gross  section  of  plate ponnds  per  square  inch.. 

Tension  on  net  section  of  plate .....do — 

Compression  on  bearing  snrfikoe  of  rlTets ^ ....do.... 

Sbeanngonrireto.. ., • dp.... 

Efficiency  of  Joint,  88.8  per  cent 


38,180 
68,830 
97,430 
33,680 
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Areoi. 

Piste, gnu •eotioma area iqiiMreiiicheo..  9.240 

Plate, net Mcttonal  are* ;«•-••  J-jJJ. 

Plate, bearimrtnrfaee of  rlTeta Jo---  JJJJ 

RiTeta,  iheanng  area *• —  •••*" 


In  ganged  length. 

Kemarki. 

Total. 

Pereqnare 

Set. 

Ptoimdf. 
9.240 
18,480 
271720 
80,900 
41,200 
5»,440 
04,089 
78,920 
83,100 
92,400 
101.040 
110,880 
120.120 
129.300 
138,000 
147,840 
157,080 
160,320 
175,500 
184,800 
194,040 
203,280 
212,520 
221.700 
231,000 
240. 240 
249.480 
258L720 
287,900 
277,200 
288,440 
295.080 
304;  920 
314.100 
323.400 
332.040 
34i;880 
351.120 
355,000 

Pounds, 

1,000 

2.000 

3,000 

4^000 

5.000 

0.000 

7.000 

8.000 

9,000 

10,000 

11^000 

12,000 

13.000 

14.000 

16,000 

10.000 

17,000 

18.000 

19.000 

20.000 

21.000 

22,000 

28,000 

24,000 

29,000 

26.000 

27.000 

28,000 

29.000 

30.000 

31,000 

32.000 

33.000 

34.000 

35,000 

36.000 

37.000 

38,000 

38,480 

Inch. 

0. 

.0003 
.0007 
.0010 
.0072 
.0085 
.0106 
.0127 
.0140 
.0156 
.0180 
.0104 
.0207 
.0228 
.0240 
.0260 
.0281 
.0288 
.0S06 
.0827 
.0871 
.0401 
.0452 
.0666 
.0860 
.1091 
.1294 
.10 
.20 
.22 
.27 
.30 
.84 
.41 
.48 
.58 
.07 
.78 
.86 

0. 

Initial  load.. 
TenaQeftrength. 

.0068 

.0182 



.0187 



............ 

.0254 

.0759 

Sheared  three  rivets  and  fractured  the  plate  across  two  sections,  and 
then  tore  out  to  edge  of  lap.  .    ^ 

Area  at  fracture  (one  section),  l''.61x''.39=.6279  square  inch. 

Contraction,  46.6  per  cent.  ,         ,   .     . 

Elbngationof  rivet-holes  (end  ".55,  ''.64,  middle  ".70;  sheared  nvets 
in  these  holes),  ".95,  ".90. 

Maximum  Bires$  an  join: 

Tendon  on  groaa  section  of  plate ponndaperaqnareiach..    38,480 

Tension  on  net  section  of  pUte S;—-  ,S'SX 

Compresaion  on  liearing  surface  of  riTOU J«---  ^J^SS 

SheaVtogonrireta.....! ^""    ^*™ 

Effloiency  of  Joint,  08.7  per  cent. 
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Area9, 

Plate,  gron Mctiooal areft sqaMeisohes..  0.345 

Plate,  net  nectional  area do 6.841 

Plate.  beariDg  surface  of  riTets do —  8.504 

BiTeta,  •hoarUig area do..-.  9.040 


In  ganged  length. 

Total. 

Peraqnare 
inch. 

Elongation. 

Set. 

Pwndt. 

9,345 

18,090 

28,035 

87,380 

46,726 

56.070 

65,415 

74.760 

84,105 

93,450 

102.795 

112, 140 

121,485 

130,830 

110. 175 

140,520 

158.865 

168,210 

177,555 

186.900 

196,245 

705,690 

214,985 

224.280 

233,035 

242,970 

252.316 

261,660 

271.006 

280.350 

289.605 

299,040 

308,385 

317.730 

327.075 

336.420 

PvvndM, 
1,000 
2.000 
8.000 
4.000 
5.000 
6.000 
7.000 
8.000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17.000 
18.000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28.000 
29,000 
30,000 
81,000 
32,000 
33.000 
34,000 
1        35,000 
36  000 

IneK 

0. 

.0002 
.0004 
.0008 
.0018 
.0023 
.0039 
.0055 
.0075 
.0093 
.0118 
,0126 
.0133 
.0143 
.0160 
.0170 
.0194 
.0211 
.0227 
.0254 
.0200 
.0370 
.0545 
.0720 
.0892 
.1103 
.1263 
.16 
.18 
.20 

.33 
.39 
.46 
.55 
.65 
.78 
.92 

Iwih. 
0. 

Initial  load. 



.0008 

.0070 



.0110 

.0180 

.0790 

345,70!(    1        37.000 
356.110    1        38,000 
358,950    i        38,410 

Tensile  strength. 

Bemarka. 


Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ''.20  and  'M3. 

Elongation  of  rivet-holes,  ''.94,  ".90,  ".89,  ".95, 1".02. 

Area  at  fracture  (one  section),  l".65x".40=.6600  square  inch. 

Contraction,  43.4  per  cent. 

Maximum  stresi  on  j^int. 

Tension  on  gross  section  of  plate pounds  per  square  inch..    38,410 

Tension  on  net  section  of  plate do 01,480 

Compression  on  bearing  surface  of  rivets do —  102,440 

Shearing  on  rivets do....    86,110 

Efficiency  of  Joint,  08.6  per  oent 
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Artai, 

Plate.  groM  MctioiuJftrM 4ft ■quareinohM..  7.818 

Plate,  net  seotionAl  area do 5.000 

Plate.  bearisiisiirfkoeofriTeta .do....  2.818 

Bivets.  thearmgarea do....  7.062 


In  ganged  length. . 

1 
Bemarka. 

TotaL 

Per  square 
indi. 

Elongation. 

Set 

Pound*. 

7.818 

15.626 

23.439 

31,252 

39.065 

46.878 

54.691 

62.604 

70.317 

78.130 

85^943 

93.756 

101.580 

109,382 

117. 195 

125,008 

132.821 

140.634 

148,447 

156,280 

164.073 

171.886 

179.099 

187,512 

195,326 

203,138 

210.051 

218,704 

2>0,577 

234,890 

242,203 

250,010 

257,829 

265,642 

273.450 

281,268 

28d,081 

281,800 

Pound*. 

1.000 

2,000 

3.000 

4.000 

6.000 

C.000 

7,000 

8.000 

9.000 

10.000 

11,000 

12,000 

13,000 

14.000 

16.000 

16.000 

17.000 

18.000 

19.000 

20.000 

21.000 

22,000 

23.000 

24.000 

25.000 

26.000 

27.000 

28,000 

29,000 

30,000 

31,000 

32.000 

33,000 

84,000 

85,000 

86.000 

87,000 

87,840 

I9eh. 

0. 

.0000 
.0001 
.0004 
.0057 
.0069 
.0079 
.0087 
.0099 
.0109 
.0128 
.0142 
.0157 
.0172 
.0187 
.0205 
.0217 
.0230 
.0247 
.0270 
.0315 
.0366 
.0400 
.0653 
.0930 
.12 
.15 
.17 
.20 
.22 
.27     • 
.30 
.86 
.44 
.52 
.60 
.70 
.77 

Inek, 
0. 

Initial  lood. 
Tensile  strength. 

.0054 

.0009 

.0156 

.0210 

.0834 

i 

Sheared  the  rivets. 

Kivet  at  edge  A  sheared  first,  followed  by  the  others  in  succession. 

Elongation  of  rivet-holes,  ''.49,  ''.61,  ".66,  ".63. 

Maximum  $tre8$  on  jifint. 

Tension  on  gross  section  of  plate pounds  per  square  inoh..    87,840 

Tenaion  on  net  section  of  plate do —    68,360 

Compresaion  on  bearing  sozfsoe  of  rivets do 103,730 

Shearing  on  rivets .do....    86,600 

Efflctencj  of  Joint,  67.9  per  cent. 
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Plate,  groM  ■mUoiiaI ftTM sqoareinobeB..  7.763 

Plato, net Metional area do...  4.968 

Platok  beaiinff  surface  of  rivets do....  2.785 

BiTets,  sheailnK  area do....  7.962 


In  ffaoged  length. 

Bemarks. 

Totol. 

Personare 

Elongation. 

Set 

7,763 
15.626 
28,289 
31,098 
38^815 
46;  678 
64»341 
iSl04 
60.897 
77.630 
85,898 
93,156 
100.919 
108,682 
116,445 
124.209 
131,971 
139,734 
147,497 
155.260 
163.023 
170.786 
178;  549 
186^812 
194.075 
201,888 
209,001 
217,864 
225,127 
232.800 
240,668 
248^416 
256^179 
263,942 
271,705 
279,468 
287,281 
294.094 
288,400 

Pounds. 
1,000 
2,000 
8.  WW 
4,000 
6,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,009 
12,000 
13,000 
14,009 
15.000 
16.000 
17.000 
18,000 
18,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
28;  000 
29.000 
30.000 
31,000 
32,000 
38,000 
34,000 
35.000 
36.000 
87.000 
38,000 
38,440 

Infh. 

0. 

.0003 
.0004 
.0007 
.0039 
.0058 
.0071 
.0089 
.0100 
.0112 
.0134 
.0148 
.0162 
.0176 
.0103 
.0211 
.0226 
.0239 
.0262 
.0290 
.08S9 
.0447 
.0611 
.0800 
.0980 
.1226 
.13 
.17 
.19 
.22 
.26 
.80 
.37 
.43 
.60 
.60 
.71 
.86 

1.00 

Inch. 
0. 

IniUalload. 
Tensile  streogth. 

.0036 

.0095 

.0156 

.0234 

.0884 



Sheared  the  rivets. 

Elongation  of  rivet-holes,  ''.64,  ".68,  ''.73,  ".83. 

Maximum  iiress  an  Joint, 

Tension  on  gross  aeotlon  of  plate pounds  per  square  inch. 

Tension  on  net  aeotlon  of  plato do... 

Compression  on  bearing  snrikce  of  rivets do... 

Shearing  on  rfreto ••••• w>... 

]Sfl)cie|ic7  of  joint,  69.9  per  (Olltf 


38,440 
60,060 
106,760 
87.620 
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Arta$. 

PUte,  groM  MctioiMl area tqumJadiM..  8.847 

Plate,  netseotioiMl  area do....  4.481 

Plate, bcarioKBorfaoe of riveU do....  4.418 

Eireta,  iheanng area do....  9.426 


In  ganged  length. 

Bemarka. 

Total. 

Perftqnare 

iDCD. 

Elongation. 

Set. 

8,847 

17.694 

28,541 

85,388 

44,235 

63,082 

61,929 

70,776 

79,823 

88,470 

97,317 

106,104 

115,  Oil 

128,658 

132,705 

141,  552 

150,399 

159,246 

168,083 

176,940 

186,787 

194.834 

283. 4«1 

212,328 

221, 175 

230,023 

238,809 

247, 716 

256,583 

285,410 

274.257 

283,000 

Pounds, 

1,000 

2.000 

3,000 

4,000 

5.090 

6.000 

7.000 

8.000 

.8.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20.000 

21,006 

22.000 

23.000 

24.000 

25.000 

26,000 

27,000 

28.000 

29.000 

80,000 

31.000 

31.990 

Inch, 

0. 

.0013 
.0005 
.0039 
.006.3 
.0079 
.0093 
.  010» 
.0127 
.0144 
.0163 
.0)63 
.0W4 
.0200 
.0215 
.0238 
.0248 
.0270 
.0300 
.0360 
.0447 
.0520 
.0615 
.0715 
.0640 
.1005 
.18 
.16 
.18 
.20 
.27 
.36 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

.0059 

*"  .0124"' 

.0175 

.0287' 

""*  .0742*" 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ^^03  and  '^08. 

Elongation  of  rivet-holes,  '^53  each. 

Area  at  fractare  (one  section),  ^^78x^^44=.3432  square  inch. 

Contraction,  53.4  per  cent. 


Maximum  atrcM  an  Joint, 

Tension  on  gross  section  of  plate pounds  per  square  inch.. 

Tension  on  net  section  of  plate do.... 

Compreasion on  bearing  snrfaoe  of  rirots do.... 

ShearlnK  on  rivets do.... 

BAciency  of  Joint.  54.2  per  oent. 

H.  Ex.  31 91 


81,900 
68,870 
64.090 
80,080 
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Aftat, 

Plftte,  |(TOM  seotiODal  area \ tqnareinehM..  0.099 

Plate,  bet  Motional  area do....  4.557 

Plate,  bearing  snrfkoe  of  ilTeta do —  4.542 

Rirets,  Bheanng  area do —  9.425 


In  ganged  length. 

Remarks. 

Total. 

PerMoare 

Elongation. 

Set 

Poundi. 

9.099 

18,198 

27,287 

36.896 

45.496 

54.564 

63,688 

72,798 

81,891 

90.990 

100.088 

109.188 

118.287 

127.886 

136.485 

145,584 

154.683 

163,782 

172.881 

181.980 

19],  079 

200.178 

209,277 

218,876 

2-i7.475 

236, 574 

IZ 

4.000 
5,000 
6,006 
7,000 
8,000 

Sooo 

10,000 
11.000 
12,000 
18.000 
14.000 
15.000 
16.000 
17,000 
18.000 
19.000 
20.000 
21.000 
22.000 
23,000 
24,000 
25.000 

I         9fL0OO 

Ineh. 

0. 

.0000 
.0001 
.0008 
.0006 
.0038 
.0056 
.0065 
.0074 
.0082 
.0090 
.0107 
.0121 
.0188 
.0155 
.0171 
.0181 
.0193 
.0205 
.0228 
.0258 
.0345 
.0422 
.0552 
.0724 
.0805 
.1053' 
.1260 
.15 

huh, 
0. 

Inltlalload. 
TennilA  strength. 

.0008 

.0072 

.OUO 

"  Vmi" 

.0038 

245,673     1        2?;  000 
234.772    '        28.006 
283.871     1       29.000 
272,976    '        30,000 
282.060             31.000 
291,000            :ii.OfiO 

.18 
.23 
.35 

Fractared  plate  alonp:  Hue  of  riveting. 
Appearance,  silky.    Open  at  edges  '^05  and  ^\20. 
Elongation  of  rivet  boles,  '^61,  "M,  '^54,  ''.66,  ''.69,  /'.62. 
Area  at  fractnre  (one  section),  ".76x".46=.346  sqnare  inch. 
Contraction,  64.4  per  cent. 

Maximum  itresa  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch..  91,880 

Tension  on  net  section  of  plats do 63,860 

Compression  on  bearing  sarCnoe  of  rivets do....  64,070 

Shearing  on  rlTots do....  80,870 

Efficiency  of  Joint,  51.2  per  cent 
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AreoB. 

Plato,  grou  sectional  area eqtiare  inches..  9.475 

Plato,  net  sectional  area do....  5.023 

Plato,  bearinic  snrraco  of  riveto do —  4.462 

Sirets, shearing  area do....  9.425 


Applied  loads. 

In  ganged  length. 

Remarks. 

TotaL 

Persqoare 
indu 

Elongation. 

Set 

Pounds. 

9,475 

18,950 

28,425 

37,900 

47,375 

66,850 

66.325 

75.800 

85.275 

04,750 

104.235 

113,700 

123.175 

132,650 

142. 125 

151,600 

161,075 

170,550 

160.025 

188.500 

106,975 

206.450 

217,925 

227.400 

236^875 

246.850 

255,825 

265.300 

274.775 

284.250 

293,725 

303.200 

312,675 

323,150 

326,300 

Pottfidt. 

1,000 

2,000 

3,000 

4,000 

6.000 

6.000 

7.000 

8,000 

9.000 

10,000 

11,000 

12.000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21.000 

82,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

89^000 

80,000 

31,000 

32.000 

83»000 

34,000 

34,440 

Inch. 

0. 

.0001 
.0003 
.0015 
.C039 
.004g 
.0078 
.0089 
.0101 
.0114 
.0133 
.0142 
.0153 
.0168 
.0177 
.0189 
.0199 
.0211 
.0233 
.0275 
.0340 
.0426 
.0504 
.0614 
.0740 
.0895 
.1030 
.18 
.15 
.18 
.21 
.26 
.80 
.37 
.48 

Inch. 
0. 

Initial  load. 
Tensflo  strength. 

.0029 

.'ooii" 

.0129 

.0204 

.0644 

Fractared  plate  along  line  of  riveting. 
Appearance,  silky.    Open  at  edges  ^MO  each. 
Elongation  of  rivet-holes,  '^56,  ''.56,  ''.66,  ".54,  ".66,  ''M. 
Area  at  fracture  (one  section),  ".91x'^46=.4096  sqnare  inch.  , 
Contraction,  60.9  per  cent. 

Alaximum  itresi  on  Joint. 

Tension  on  gross  Nsction  of  plato pounds  per  sqnaro  inch; .  34,440 

Tension  on  net  section  of  plate do....  64,960 

Compression  on  bearing  surface  of  riToU do....  73,290 

Shearing  on  riTOto , do 34,620 

Efficient  of  Joint,  58.3  per  cent. 
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Arca», 

Plate,  KTOM  sectional  area. aqiiare  inohea. .  0l728 

Plate,  net  sectional  area do 6,161 

Plate, beariog  surface  of  rivets do 4.672 

^yeta,  shearing  area do 9.426 


AppUed  loads. 

In  ganged  length. 

Jlemarks. 

Total. 

Per  square 
incli. 

ElongaUon. 

Set. 

Pounds. 

9,723 

19,446 

29,160 

88,892 

48,616 

68.338 

68,061 

T7.T84 

87,507 

87,230 

106,968 

116,676 

126,890 

136^123 

146.845 

165^568 

166,291 

176,014 

184,737 

194,466 

204,183 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6.000 

7,000 

8.000 

9.000 

10.000 

11,000 

12,000 

13,000 

14,000 

15,006 

16,000 

17.000 

18,000 

19.000 

20.000 

21.000 

22.000 

23.000 

24.000 

26,000 

26,000 

27,000 

28,000 

29,000 

80.000 

31,000 

82.000 

33,000 

84,000 

34,700 

Jneh. 

0. 

.0000 
.0002 
.0002 
.0003 
.0004 
.0008 
.0011 
.0021 
.0038 
.0048 
.0056 
.0066 
.0076 
.0084 
.0088 
.0109 
.0123 
.0144 
.0108 
.0202 
.0228 
.0974 
.0426 
.0590 
.0730 
.0653 
.1008 
.1209 
.16 
.17 
.21 
.26 
.34 
.44 

Inch, 
0. 

Initial  load. 
Tenaile  strength. 

0.' 

.0030 

.0073 

.0140 

1  213,906 

1  223,620 

233,352 

243,075 
252,706 
262,621 
272,244 
281,967 
291,680 
801,418 
311,136 
320,850 
330,662 
337,400 

.0618 

Fractured  plate  across  four  sections. 

Sheared  two  rivets. 

Appearance,  silky,  except  where  the  plate  tore  out  to  edge  of  lap^ 
which  was  granalar  near  the  edges. 

Elongation  of  rivet-holes  ('^26,  '^3G;  sheared  rivets  in  these  holes). 
".62,  ''.69,  ".60,  ".55. 

Area  at  fracture  (one  section),  ".89x".46=.4094  square  inch. 

Contraction,  52.2  per  cent. 

Maximum  itreas  on  joint. 

Tensionon  groaa  section  of  plate pounds  per  square  inch..  84^700 

Tension  on  net  seclion  of  plate do....  67,840 

Compression  on  bearing  surface  of  riyets do....  78,790 

Shearing  on  riyeta do....  86,800 

SfftoioDOf  of  Joist,  66.8  per  ooat 
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Areas, 

Plate,  groM  sectional  area square  inches..  10.112 

Plate,  net  sectional  area do....    6.618 

Plate,  bearing  surface  of  rivets do —    4.494 

Blrets.  shearing  area do —    9.425 


Applied  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

Persqoare 
inch. 

Elongation. 

Set. 

Poundt, 

10, 112 

20,224 

30.836 

40,448 

50.660 

60,672 

70,784 

80,896 

91,008 

101. 120 

111,232 

121,344 

131.  456 

141,568 

151,680 

161,  792 

171.004 

lb2,  016 

192,128 

202,240 

212.  352 

2e2. 464 

232,576 

242,688 

232.800 

28.»,  912 

Pounds. 

1,000 

2,000 

8.000 

4,000 

5.000 

6.000 

7.000 

8.000 

9,000 

10,000 

11.000 

12.000 

13,000 

14,000 

15,000 

16.000 

17.000 

18.000 

19,000 

20,000 

21,000 

22,000 

2%  000 

24.000 

26.000 

26.000 

27,000 

28.000 

20,000 

30,000 

31.000 

32,000 

33,000 

34.000 

35,000 

Inch, 

0. 

.0003 
.0006 
.0024 
.0938 
.0053 
.0071 
.0091 
.0108 
.0116 
.0133 
.0141 
.0150 
.0158 
.0167 
.0188 
.0205 
.0218 
.0228 
.0244 
.0302 
.0363 
.0513 
.0640 
.0783 
.0908 
.1059 
.1240 
.15 
.17 
.20 
.24 
.27 
.35 
.44 

Jneh. 
0. 

Initial  load. 
Tensile  strength. 

.0037 

.0104 

.0138 



.0198 

.0605 

273, 024 

283, 136 
293,248 
303,300 
313.472 
323,584 
333,696 
343,808 
353,920 

Sheared  the  rivets. 

Elongation  of  rivet-holes,  ".2S  each. 

Maximum  siren  on  joint. 

Tension  on  gross  section  of  plate poonds  per  square  inch..  35,000 

Tension  on  net  section  of  plate do....  63,000 

Compreesion  on  bearing  snrfiMse  of  rivets do 78,750 

Shearing  on  ri vote do 87,650 

Effloiency  of  Joint,  50.3  per  cent 
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TESTS   OF   IRON)    STEEL,    AND   OTHER  MATERIALS.        1451 

Atcm. 

PUtOi  groM  Motional  area squtreinobea..  10.329 

PUte,  net  seotional  area do 6.745 

Plate,  bearincanrfiMe  of  riTota do 4.564 

Rireta,  aheanngarea do 9.425 

[Sieel  riveU.] 


In  gauged  length. 

Semarka 

Total. 

Peraquare 
inch. 

Elongation. 

Bet 

PiMCIMb. 

379,900 

36,780 

Iwsh, 
,31 

Inch. 

TenaUe  atrenoth. 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky. 

Area  at  fractare  (one  section),  r'.Ol  x".47=.4747  sqaare  inch. 

Contraction,  50.3  per  cent. 

Elongation  of  rivet-holes,  ''.46,  ".48,  ".53,  ".56,  ''.56,  ".45. 

ifoxtmiim  §ire9»  im  joint, 

Tenaionongroaaaectionofplate « poondaper  aqnazeinoh..  86.780 

TenaiononnetaeotioDofplate ^. do —  66^180 

Compreasion  on  bearing  anifluse  of  riyeta do —  82,870 

Shearing  on  riToU do....  40,810 

SfBclenoy  of  Joint,  62.8  per  cent 
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Areat, 

Plate,  ffTOSs  aeetional  area square  inches..  10l624 

Plate,  net  seetUmal  area do —    0.164 

Plate,  bearing  Bozfiboe  of  riyets do —    4.470 

Birets, shearing  area do....    9.425 

[Steel  riTeta.1 


In  gAiged  length. 

Bemarks. 

Total. 

Fersqnare 
inoh. 

Elongation. 

Set 

Poundt. 

10,024 

21.248 

31,872 

42,480 

63,120 

03,744 

74,808 

8^082 

06,010 

100.240 

110,864 

127,488 

188,112 

148,736 

150,860 

100,984 

180  608 

191,232 

201,850 

212,480 

223.104 

233,728 

244,862 

254,070 

286.600 

270^224 

286,848 

297,472 

309,000 

318,720 

829,844 

339,968 

350.503 

361,216 

371,840 

382,484 

383,088 

403.712 

405^000 

Poundt, 

1,000 

2,000 

8,000 

4,000 

6,000 

0,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

18,000 

14,000 

15,000 

10,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23.000 

24,000 

26,000 

20,000 

27,000 

28,000 

29,000 

80,000 

31,000 

32.000 

33,000 

84,000 

35,000 

86^000 

87,000 

38,000 

38,120 

Inch, 

0. 

.0000 
.0006 

.0008 

.0008 

.0011 

.0021 

.0050 

.0000 

.0078 

.0081 

.0088 

.0098 

.0104 

.0111 

.0128 

.0180 

.0140 

.0101 

.0172 

.0188 

.0200 

.0221 

.0240 

.0310 

.0400 

.0481 

.0671 

.0661 

.0781 

.0060 

.11 

.18 

.16 

.17 

.20 

.26 

.85 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0006 

.0063 

.0087 

.0126 

.0246 

.0681 

Fractured  plate  along  line  of  riveting. 

Appearance,  sUky,  lamellar.    Open  at  edges  ".15  and  ".20. 

Area  at  fracture  (one  section),  l".14x".49=:.55S6  square  inch. 

Contraction,  45.4  per  cent. 

Elongation  of  rivet-holes,  ".56,  ".56,  ".58,  ".62,  ".68,  ".76; 

Maximum  stress  on  joint 

Tension  on  gross  seotion  of  plate ponnds  per  square  inch., 

Tension  on  net  section  of  plate do... 

Compression  on  bearing  snrfkce  of  rirets do... 

Shearing  on  rirets .*. do... 

Efficiency  of  joint,  61.6  per  cent. 


88,120 
65,810 
90,600 
42,970 
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TESTS   OF   IBON,    STEEL,   AND   OTHEB  MATERIALS.        1455 

Jreot. 

Plftte, gross aeetional area sqaai« inches..  ia488 

Fltt«,netseetiQiua  mnn '. do —    6.078 

Plate,  beariiis  sarfiuse  of  riTots do 4.410 

BiyeU.  shesimic  area do 9.425 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total 

Per  square 

Slongation. 

Set 

POtttult. 

10,488 
20.976 
31,464 
41,953 
52.440 
62,928 
78,416 
83.904 
94,893 
104,880 
115,888 
12^856 
136,344 
1  146,832 

Pounda, 
1,000 
2^000 
8,000 

4,000 
5,000 

£ooo 

7,000 
8,000 
8.000 
10,000 
11,000 
12.000 
13,000 
14,000 
15,000 
16,000 
17.000 
18,000 
18,000 
90,000 
91,000 
92,000 
93,000 
94,000 
25,000 
26,000 
27,000 
28,000 
28,000 
»    80.000 
•    81,000 
82,000 
83,000 
34,000 

InA. 

0. 

.0001 
.0004 
.0006 
.0006 
.0010 
.0057 
.0667 
.0074 
.0081 
.0088 
.0004 
.0103 
.0117 
.0143 
.0157 
.0168 
.0177 
.0187 
.0188 
.0235 
.0287 
.0415 
.0627 
.0688 
.0782 
.0019 
.1060 
.18 
.16 
.18 
.91 
.36 
.81 

Inch. 
0. 

Initial  hMd. 

.0009 

.0071 

157.320 
167.808 

.6120 

178,296 

1  188,784 

198,279 

900.760 
230,948 
230,736 
241,224 
251.719 
262.200 
272.688 
283,176 
283,664 
304.169 
314,640 
325,128 
335.616 
34^104 
356^508 

.0158 

.0561 

Sheared  the  rivets. 

Elongation  of  rivet-holesy  ".1^  each. 

Maximum  $tre$$  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  aqnare  inoh. .  84,000 

Tension  on  net  section  of  plate do 08,670 

Compresaicn  on  bearing snr&ce of  riyets do....  80,860 

Shetfing on rlTots '.....do....  87,830 

Efflcienoy  of  Joint,  57.'6  per  cent. 
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JreoB. 

Plate,  f;ro8s  secUoiiAl  area aquare  inches . .  0.233 

Plate,  net Bedtional area do....  4.353 

PUto,  bearinjesnrfiaoeofriTeU do 4.880 

BiYeU,  fthearingarea do  ...  11.928 


Applied  loada. 

In  ganged  length. 

Beoiarks. 

Total. 

Personare 

Elongation. 

•  Imeh. 
0. 

.0001 
.0003 
.0006 
.0018 
.0024 
.0030 
.0041 
.0052 
.0061 
.0074 
.0084 
.0097 
.0111 
.0134 
.0154 
.0187 
.0211 
.0255 
.0208 
.0344 
.0409 
.0494 
.0590 
.0720 
.0860 
.1051 
.12 
.16 
.19 
.20 
.34 

Set 

PountU. 
9,233 
18  406 

Pounds 

1.000 

2,000 

3.000 

4,000 

5.000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

\kC 

16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
31.060 

Inch, 
0. 

Initial  load. 
Tensile  strenKtb. 

27,609 
36,032 

46.165 
55  398 

.0014 

64,631 

73  864 

8;),  097 

92.330 
101  563 

.0055 

110,796 

l:!0,029 

129.262 

138,495 
147,  728 

.0104 

156,961 

166,194 
175.427 

184,660 
193,893 

.0216 

'.:03,126 

212,359 

221,593 

230.825 
240,058 

.0641 

249. 291 

258,524 

267,757 

276,990 

286,223 

286.700 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  very  lamellar.    Open  at  edges  ".15  and  ".10. 
Elongation  of  rivet-holcB,  ".40,  ".48,  ".48,  ".60,  ".62,  ".48. 
Area  at  fracture  (one  section),  ".81x".48=.3888  square  inch. 
Contraction,  46.2  per  cent. 


Maximum  ntress  on  joint, 

>niiion  on  grouseotion  of  plate ponnda  per  wiiiaro  inch. 

Voaioii  on  net  nection  ef  plate .^. do... 

'unipreasion  on  bearing  surface  of  rireta -^.?^. do... 

bi^rinff  on  rivetn do... 

Efilciency  of  Joint,  52.6  pei  oent. 

U.  Ex.  30 ^92 


31.000 
65,860 
58,750 
24,030 
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Area$, 

PLOe,  grom aectional  area aqaare  inches..  9.596 

Plate,  not  sectional  area do....  4.520 

Plate,  bearing  surface  of  rivets do 5.076 

Rivets,  shearing  area do —  11.928 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  ennare 
inch. 

Elongation. 

Set. 

Pmmdt. 
9,596 
'     19,192 

Poundi. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23.000 
24.000 
25,000 
26,000 
27.000 
28,000 
29,000 
30,000 
31,000 
32,000 

Inch. 
0. 

.0005 
.0005 
.0007 
.0010 
.0013 
.0018 
.0027 
.0058 
.0067 
.0075 
.0080 
.0090 
.0102 
.0115 
.0134 
.0140 
.0176 
.0197 
.0226 
.0276 
.0321 
.0376 
.0468 
.0I»9 
'.    .0690 
.0843 
.1080 
.14 
.17 
.21 
.29 

Jneh. 
0. 

Initial  iMd. 
Tensile  strength. 

28,788 

38,384 

»    47,980 
1     57. 576 

.0004 

,     67,iri 

1    76, 768 

1    86,  .364 

1    95.960 
1  105,556 

.0061 

1  115,152 

i  124.748 

1  134,344 

143,  940 
153,536 
163,132 
172, 7€8 
182,324 
191, 920 
201, 516 
211.112 
220.708 
230,304 
239,000 
249. 406 
250.068 
268,688 
278,284 
287,880 
297, 476 
307,072 

.0087 

.0183 

.0475 

Fractured  plate  along  line  of  riveting:. 
Appearance,  silky.    Open  at  edges  ".15  and  ".05. 
Elongation  of  rivet-holes,  ".60,  ".50,  ".48,  ".48,  ".45,  ".41. 
Area  at  fracture  (one  section),  ".84 x  ".51 =.4282  square  inch. 
Contraction,  43.0  per  cent 


Maximum  etrees  on  join  f. 

Tflision  on  gross  section  of  plate pounds  per  square  inch . .  32.000 

Tension  on  net  section  of  plate , do 67,010 

Conipr^^sslon  on  bearing  surCsce  of  ritets do 65.340 

Shearing  on  rivets do....  25,740 

JSfficiency  of  joint,  54.2  per  cent. 
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TfiSTdOF  IRON, .  StEELy   AKD  OTHEB  MATEBULS.        1461 


Areoi, 

FlHe,  grofls  Mctional  area iqtiare inches..  0.051 

Plato,  net  sectional  area do...  4  983 

Plato,  bearing  rarface  of  riveta do —  4.068 

Hlveto,  sheaiiiig area do....  1L928 


In  ganged  length. 

Remarks. 

TotaL 

Pertaoare 

Elongation. 

Sot. 

Pounds. 

9.931 

19.902 

29.853 

39.804 

40.755 

SO,  706 

60,657 

79,608 

80.659 

90.510 

109,461 

119. 412 

129,363 

139.314 

149.285 

159,216 

169.167 

179, 118 

1881 06O 

199.020 

208,971 

218.923 

228,873 

238.824 

348,775 

3.^726 

268,677 

278.628 

288.579 

298,630 

308,481 

318,432 

328,383 

338,834 

341,000 

Pounds. 
1,000 
2;000 
3.00O 
4,000 
5.O0O 
6.O0O 
7.00O 
8,000 

oiooo 

10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27.000 
2^000 
29.000 
30.000 
31,000 
32,000 
33,000 
34.000 
34,270 

Inch, 
0. 

.0000 
.0001 
.0002 
.0006 
.0015 
.0021 
.0027 
.0035 
.0047 
.0058 
.0067 
.0076 
.0065 
.0097 
.0113 
.0128 
.0132 
.0147 
.0176 
.0220 
.0243 
.0292 
*       .0364 
.0510 
.0640 
.0790 
.0071 
.1149 
.14 
.16 
.19 
.25 
.30 
.37 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0016 

.0038 

.0078 

.0134 

.0430 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar,  seam  across  one  section.    Open  at  edges 
'^05  and  0". 
Area  at  fractare  (one  section),  ''.93x".48=:.4464  sqaare  inch. 
Contraction,  46.0  per  cent. 
Elongation  of  rivet-holes,  ".49,  ''.49,  ''.49,  ".48,  ".50,  ".60. 

Jlfoxifiiufit  Bireu  on  joint. 

Tension  on  fibrose  section  of  plate ponnds  per  square  inch..  34.270 

Tension  on  not  section  of  plate do 68^430 

Compression  on  bearing  snrlhoe of  riTeta • • do....  68,640 

Sh<«ting  on  rirets ,,^ •#.-... do....  28kfi00 

Ef&ciency  of  joint,  56.0  per  oent. 
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TESTS   OF   IRON,    S'ffiEL,    AND    OTHER   MATERIALS.         1463 

Areas. 

Plate,  ftrom  secUonal  area square  inchoa..  10.179 

Pia(«,  net  sectional  area do....  6.080 

PIat«, bearing  anrface of  rivets ', do —  fi.09O 

Bivets, shearing  area do....  11.928 


Applied  loads. 


TotaL 


Pound*. 
10.179 
20.358 

ao,537 

40.716 

so,  895 

61,074 

71,25S 

81.432 

01.611 

101,790 

111,968 

122.148 

132,  ,127 

142,506 

,  152,68ft 

I  162,864 

173, 043 

183.222 

103.401 

203,589 

213,759 

223,938 

2M,117 

1  244,  296 

'  254,475 

,  264,654 

'  274,833 

I  285.012 

•  295.191 

1  305.370 

!  315, 540 

;  325.728 

335,907 

343,700 


Per  square 
inon. 


Blongaiion. 


Pound*, 
1.000 
2.000 
3,000 
4.000 
5.000 
6.006 
7.00O 
8.000 
0,000 
10.000 
11,000 
12,000 
13,000 
14.000 
16,000 
16,000 
17.000 
18,000 
10.000 
20.000 
21.000 
22,000 
'24,  WO 
24,000 
25. 000 
26.000 
27.000 
28.000 
29,000 
30,000 
31.000 
32.000 
33.000 
33,770 


In  ganged  length. 


Tneh. 
0. 
.0001 


.0012 
.0016 
.0027 
.0049 
.0064 
.0083 
.0092 
.0100 
.0114 
.0120 
.0139 
.0153 
.0168 
.0188 
.0218 
.0254 
.0318 
.0379 
.0445 
.0537 
.0668 
.0700 

.ooeo 

.1140 

.14 

.16 

•10 

.25 

.33 


Set. 


Tneh. 
0. 


.0001 


.0190 


.0156 


.0445 


Remarks. 


Initial  load. 


Tensile  strength. 


Fractnred  plate  along  liue  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  ".15. 
EloDgation  of  rivetholes,  ".52,  ".48,  ".47,  ".47,  ".49,  ".53. 
Area  at  fracture  (one  section),  ".05x".5*i=.4940  sqnare  inch. 
Contraction,  41.7  x>er  cent. 

Maximum  atreas  on  Joiut, 

Tension  on  gross  section  of  plate pounds  per  square  inch. 

Tension  on  net  section  of  plate do... 

Compreaaion  on  bearing  snrfaoe  of  rlTOts a'" 

i>bearingon  riTots a*>  -• 

Effloltrncy  of  joint,  57.2  per  cent 


33,770 
67.540 
07,520 
28,  810 
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ArtM, 

Place,  gTMS  seoUonal  areft square  inches..  10.845 

Plate,  net  sectional  area do —    5.715 

Plate,  bearinfr  surface  of  rivets do....    5.130 

Rivets,  shearing  area do....  11.928 


AppUed  loads. 

Remarks. 

Total. 

Per  square 
inch. 

Set. 

Ptmndt, 

10,845 

21,690 

32,535 

43,380 

54,225 

65,070 

75,915 

86,760 

97,605 

108,450 

119,295 

130,140 

140, 9&'. 

151,830 

162,675 

173,520 

184,365 

195.  210 

206,055 

216.900 

227,745 

238.690 

249.435 

260.280 

271,126 

281,970 

292,815 

303,000 

314.505 

325,350 

336,195 

347,040 

357.885 

368.730 

379.500 

Pound*, 

1.000 

2.000 

3.000 

4.000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18.000 

19.000 

20,000 

21,000 

22^000 

23,000 

24,000 

25,000 

26.000 

27,000 

28,000 

29.000 

30.000 

31.000 

32.000 

33.000 

84.000 

34,906 

Inch. 

0. 

.0000 
.0002 
.0005 
.0010 
.0014 
.0029 
.0047 
.0068 

!oioo 

.0110 

.0120 

.0132 

.0149 

.0165 

.0185 

.0203 

.0231 

.0267 

.0330 

.0414 

.0493 

.0602 

.0717 

.0888 

.1038 

.1200 

.15 

.18 

.21 

.25 

.29 

.36 

.47 

iMh. 
0. 

Initiallosd. 
TensUe  strength. 

.0005 

.0066 

.0110 

.0197 

.0617 

Fractnred  plate  along  line  of  riveting. 
Appearance,  silky.    Open  at  edges  ".15  and  ".20. 
Elongation  of  rivet- holes,  '*.^,  ".56,  ".66,  ".66,  ".69,  ".64. 
Area  at  fracture  (one  section),  l".04x".50=.52  sqaare  inch. 
Contraction,  46.2  per  cent. 

*  Maximum  atreaa  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . 

Tension  on  net  section  of  plate do... 

Compression  on  bearing  snrfMM  of  rivets do... 

Shearing  on  rivets do... 

Sfficiency  of  joint,  09l1  per  cent 


34,000 
66,230 
73,780 
31,730 
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TESTS  OF  IRON,    STEEL,    AND   OTHER  MATERIALS.        1467 

AreaB. 

Plate,  groM  sectional  area iqQare>liiches..  10.838 

Plate,  net  sectional  area do....  5.708 

Plate,  bearing  earface  of  rivets • do....  &180 

Rivets,  shearing  area do....  11.928 


Applied  loads. 

In  ganged  length. 

Bemarks. 

ToUl. 

Per  square 

iDCll. 

Elongation. 

Set. 

Pounds. 

10,838 

21,676 

32. 514 

43,352 

54,190 

65,028 

75,866 

86,704 

97,542 

108,880 

119,218 

130,056 

140,894 

151,732 

162.570 

173,408 

184,246 

106,084 

205,932 

216,760 

227,598 

238,436 

249.274 

260,112 

270,950 

281,788 

292,626 

303.464 

314,302 

325, 140 

335,978 

346.8:6 

357,654 

.368.492 

379.330 

388,100 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,006 
15,000 
16,000 
17,000 
18,006 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 

fi!Z 

32,000 
33,000 
34.000 
3.1.000 
35. 810 

0. 
.0005 
.0005 
.0010 
.0025 
.0041 
.0056 
.0075 
.0094 
.0104 
.0112 
.0125 
.0140 
.0160 
.0164 
.0185 
.0194 
.0205 
.0220 
.0233 
.0269 
.0310 
.0440 
.0565 
.0735 
.0875 
.1033 
.12 
.15 
.17 
.20 
.24 
.28 
.35 
.41 
.54 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0021 

.0090 

.0135 

.0175 

.0635 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  slight  lamination.    Open  at  one  edge  'MO. 

Elongation  of  rivet-holes,  ".59  each. 

Area  at  fracture  (one  section),  l".02x".47=.4794  square  inch. 

Contraction,  49.5  per  cent. 

Max  mum,  stress  on  Joint. 

Tension  on  grofw  section  of  plato pounds  per  square  inch.. 

Tension  on  net  section  of  plate do 

Compression  on  bearing  surface  of  rivets do.... 

Sb4*aringon  rivets do.... 

Sffieiency  of  joint.  60.6  per  eent. 


35,810 
67.990 
75.650 
32,549 
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PUte,  groas  sevtlonal  area square  inches..  It. 175 

Plate,  Det  seotionsl  area do 0.146 

Plate,  bearinie sorfaoe  of  rtyets do....    5.030 

Riveta,  sbeariojc  area do 11.9c!8 


Applie«l  loads. 


Total. 


I'oundt 
11. 175 
22.350 
3:1. 525 
44.700 
&5.S75 
67,050 
78,  225 
SO.  400    I 
100.575    I 
111.750 
122.0L»5 
134,100 
145.275    I 
456.450 
;  107.625 
'    178.800 
.    189.  SrS 
1  201.150    I 
,  212.325 
I  223.500    I 
I  234.675    I 
I  245.750    I 
,  256,925    I 
'  268.100 
I  279.375 
290.550    < 
301,725    I 
312,900 
:rj4.07B 
'  3:j5  2.'iO    i 
i   .'MO,  425 
I  :i57,G0O 
,  3«H,775    I 

'  ::79.9S0   I 

I  39:,  125 
40i.300 

I   413.475    i 
424.650     , 

I  429,900     : 


Per  sqnsre 
inch. 


Pounds, 

1,000 

2,000 

3.000 

4.000 

5.000 

6.000 

7.000 

8.000 

9.000 

10,000 

M.OOO 

12.000 

n.ooo 

14,000 
15.000 
16,000 
17,000 
18.000 
10,000 
20,000 
21,000 
22, 000 
2:1.000 
24. 000 
25,000 
26,000 
27,000 
28,000 
29.000 
30,000 
31.000 
32, 000 
33,000 
34.000 
35.000 
36.000 
37.000 
:^8, 000 
38,470 


In  ganged  length. 

Bemarks. 

Elongation. 

Sot 

Inch. 
0. 

Inch. 

0. 

.0001 
.0002 

Initiallovl. 

1 

.0003 

.0008 
.0010 

.0005 

.0022 
.0036 



.0051 
.0065 
.0074 

"■*.'0O54* 

.0078 

.0090 
.0106 

.0121 

.01:8 

.0099 

.0152 

.0164 

.0179 

.0192 
.0210 

.0155 

.0245 

.0299 

.0433 

.0570 
.0068 

.0480. 

.0785 

.oo<ns 

t 

.1065 

.  14 

.16 

.18 

.  22 

.26 

.28 

.:i5 

1 

.:« 

.47 

' 

.51 

Tensilo  strength.                                                     j 

Fractured  plate  alorip:  line  of  riveting. 

Appearance,  silky,  slightly  lamellar;  10  per  ceuL  of  one  fractured 
section  granular,  and  traces  of  granular  metal  in  one  other  section. 
Open  at  edges  ".tiS  and  'M6. 

Elongation  of  rivetholes/'.GG/'.Cl,  ".57,  ".57, ".GO,  ".GG. 

Area  at  fracture  (one  section),  l".22x".51=.G222  square  inch. 

Contraction,  30.2  per  cent. 


Maximum  atreas  on  joint. 

Tension  on  cross  section  of  plate ponndspor  square  inch..  38,470 

TeDdlon  on  net  section  of  plate do 69,940 

Compression  on  bearing  surface  of  rivets do  ...  85,4H0 

8be«Ting on rirets do  ...  30.040 

Sffictency  of  Joint,  63.6  per  cent. 
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Areas. 

PUto. gitMM 8. ctiiin il  aifa    squareiochM..  10.800 

Plate, net nectioiial  Ar«A  do  ...  6.996 

PJate,  bearing  feurfaco  of  ri  ret  a do  ...  4.891 

Hiveta, ahcarini;  area do 11.928 


Applied  loatla. 
Total. 


PoundM. 
10,890 
21, 780 
32.670 
43.560 
54.450 
6.\340 
76,230 
«7.  IM 

I    i;8.oio 

I  108,000 
I  Il0.7tl0 
i  130,680 
I  141.570 
'  152, 4€0 
I  1G3.350 


m,  '240 


Per  Bouaro 
incb. 


185,  IW 

106,0.0 

,  206,  »1U 

217.800 

228.  CPO 

-'  il>.  580 

!  250.470 

,  201,3(0 

2r2.250 

,  283.  140 

294.0  0 

;  :i04.tK.>0 

'  315.811) 

I  ::2G  .00 

3:i7.  5!W 

«  :M8.4^o 
'  .%».:«:  0 

I  370.200 

:t8I.  150 

I  392.010 

I  402.ft'ra 

411.000 


Pounds. 

1,000 

2,000 

3.000 

4.000 

5.000 

6.000 

7.000 

8.000 

9.000 

10,000 

11,000 

IJ.  000 

13.000 

14.0C0 

15.000 

16.000 

17.000 

18,000 

10,000 

10,000 

21.000 

2i,  000 

2.1.000 

24.000 

25  OUO 

26.  000 

27.  OW 
'   18.000 

20.  Ot  0 

ro.i'OO 

31,000 
3i,000 
.1:1.000 
31.000 
:<5,U00 
36.000 
37.000 
37.740 


In  gaiige<l  length. 


Elongation. 


1 


Inch. 

0. 

.0003 
.0005 
.0007 
.0010 
.0018 
.0037 
.00i8 
.0065 
.0075 
.0089 
.0100 
.0118 
.0126 
.0136 
.0153 
.0167 
,0180 
.0190 
.0:09 
.0236 
.0263 
.0117 
.0425 
.0.'55 
.0681 
.0780 
.09:0 
.  IO1U 
..1.00 
.  J5 
.18 
.20 
.24 
.2H 
.32 
.38 


Set. 


IneK 
0. 


.0007 


.0114 


.0160 


.047;p 


Bemarko. 


InitialloML 


Tensile  strength. 


Fractured  plate  uloii;^  line  of  rivetiii^^. 

Appearance,  silky.  One  end  section  g^raiiular,  radiating  from  a  8iH)t 
of  silky  nietal  next  rivet-bole.  Tbis  section  fractured  first  witb  a  sbarp 
report.     Open  at  edges  ".30  4'acb. 

Area  at  fracture  (one  section),  l'M8x".50=.50  square  incb. 

Contraction,  40.8  [)er  cent. 

Elongation  of  rivet-boles,  ".69,  ".04,  ".58,  ".55,  "57,  ".03. 

Maximum  stresB  on  joint, 

Xension  on  (sroHS  section  of  plato pounds  per  square  inch..  37,740 

tTenaion  on  net  section  of  plato do —  68,650 

C>>inpreB8ion  on  bearing  surface  of  rivets Ao —  83.980 

Shearing  on  riTeto do  ...  34,460 

Kfficiency  of  Joints  62.4  per  cent. 
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Areas, 

PlaU\  cro.sft  Mx-t-ioual  urea square  inclios..  9. 62( 

Plato,  not  sectional  area do 5.501 

Plate,  bfarioc  Aurface  of  ri%'ota do 4. 12:t 

Kivats,  shoaiTugarea do 0.9i'J 


Applied  loads. 

In  gauged  length. 

Itemarks. 

Total. 

Poutids. 
9,6J4 
19,248 
2K.872 
38,490 
48,120 
57,744 
67  368 

Per  square 
inch. 

Elongation. 

Set. 

Pounds, 
1.000 
2,000 
3.000 
4.  OOO 
5,000 
6,000 

tIooo 

8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18.000 

Inch. 

0. 

.0004 
.0009 
.0028 
.0045 
.0061 
.0087 
.0102 
.0122 
.0140 
.0154 
.0168 
.0178 
.0189 
.0207 
.0249 
.0280 
.0309 
.0323 
.0349 
.0301 

/Hl4 

.0632 

.0773 

.0909 

.1060 

.13 

.15 

.17 

.20 

.2i 

.27     . 

.31 

.37 

Inch. 
0. 

Initial  load. 

• 

Tensile  sti^ngth. 

.0038 

76,' 992 

j    86,610 

1    96,240 

105,864 

115,488 

125,112 

i  134.730 

1  144,360 

1  153,984 

163.008 

173,232 

.0112. 

.0149 

1  182,850             19,000 
102,480     1        20,000 
202,104             21,000 
211,728             22,060 
221. 355             23, 000 
230, 970             24  000 

.0269 

240.600 
250,234 
250,848 
280.47? 
279, 090 
288.720 
298,344 
307,968 
317,592 
327, 216 
330,840 

25,000 
26.000 
27,000 
28,000 
20.000 
30,000 
31,000 
33,000 
33,000 
34,000 
35,000 

.0661 

Sheared  foar  rivets  aud  fractured  plate  at  one  end  section. 

AppeskTSk^fie  of  fracture,  silky. 

Elongation  of  ri vetholes,  ^'.20,  ".26,  ".31,  ".40. 

Maximum  stress  on  joint, 

'nunionon  irroes  section  of  plate pounds  per  square  inch . .  35,000 

'ensJoB  on  net  aeotion  of  plate ^ do....  fil.2'iO 

'ompreaaion  on  bearing  surlace  of  rivets do 81.700 

heAriDfc  on  rivets do 33,890 

£<Hoiency  of  Joint,  57.0  per  cent 

H.  Bx.  31 ^93 
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Areas. 

Plate,  groM  aeotional  area sqaaroinohes..    9.776 

Plate,  net  eectioDal  area do 6.572 

Plate,  bearinK  aarfiMW  of  rlreta do 4.204 

Kircts,  shearing  area do 10,030 


In  gauged  length. 

Remarks. 

Total. 

Per  Moare 
inob. 

Set 

J^oundt, 

9.776 

19.552 

29,828 

39,104 

48^880 

S8,6S6 

«8,432 

78,208 

87.984 

•7,769 

107,636 

117,312 

127.088 

136.864 

146.640 

156.416 

166,192 

175,968 

186,744 

195.620 

205.296 

215,073 

224.848 

234.634 

244,406 

254,176 

203,9^2 

273. 728 

Plrandt. 

1.000 

2,000 

3,006 

4,000 

5^000 

6.000 

7.000 

8.000 

9.000 

10.000 

11,006 

12,000 

18,000 

14,006 

15.000 

16.000 

17.000 

18,000 

19,000 

20,000 

.      21,000 

22,006 

23,006 

24,006 

25.000 

29,000 

27,000 

28.006 

29,000 

30,006 

31.000 

32,000 

33,006 

34,000 

35,060 

36,000 

36,470 

Inch. 

0. 

.0001 
.0002 
.0003 
.0004 
.0016 
.0021 
.0031 
.0086 
.0052 
.0062 
.0079 
.0000 
.0103 
.0113 
.0121 
.0128 
.0138 
.0177 
.0194 
.0263 
.0327 
.0465 
.0568 
.0728 
.0917 
.1021 
.13 
.15 
.18 
.21 
.24 
.30 
.35 
.40 
51 
.61 

Inch, 
0. 

Initialload. 
Tensile  strougtb. 

.0068 

.0043 

.0104 

.0176 

283.504 
293  286 

303.066 
312,833 
322.608 
332.384 
342.166 
351.036 
350,650 

Fraotared  plate  along  line  of  riveting. 
Appearance,  silky.    Open  at  edges  'M5  and  'MO. 
Elongation  of  rivet-holes,  '^70,  ''.70,  ".70,  ".70,  ".72. 
Area  at  fractnre  (one  section),  l".24x".46=.5704  sqaare  inch. 
Contraction,  48.8  per  cent. 


Maximum  siresB  an  Joint. 

Xcnaion  on  groM  section  of  plate pounds  per  square  inch..  36,470 

Teoaion  on  net  seotion  of  plate do —  63,900 

O<ympreaaion on  bearing  snrfiMe of  rlTsta do —  84,810 

SlMMMinK  on  riTeta do —  36.550 

^fSUOmkCj  of  joint,  61.7  per  oent 
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TESTS   OP   IBON,    STEEL,    AND    OTHEK   MATERIALS.         1477 

Areas, 

FlAti",  groM  sectional  area aqnare  inohea..  10.478 

Plate,  net  sectional  area do....  6.192 

Plate,  bearing  snrfaoe of  rivets do 4.286 

Rivets,  sheariDg  area do —  9.940 

[Steel  riveto.] 


Applied  loads. 


Total. 


PoumdM. 

10,478 

20,056 

31.434 

41.912 

.'>2,390 

6-J,868 

I    73,346 

I    83,824 

'    9».303 

I  104,780 

'  115,258 

!  r25,7:J6 

I  136,214 

H*i.r«2 

'  157,  170 

I  167.648 

I  178  126 

'  1MH.6U4 

1911,082 

I  iW.fiOO 

I  l'2i».0»8 

I  2:iO..'ilG 

I  2t»,904 

,  251,472 

I  201,950 

I  272, 428 

282,906 

29.  J.  381 

I  30 1, 862 

I  314,040 

I  3i4,8l8 

I  a3:».296 

::iir..774 
I  :i.'i6.2ri2 
1  3f,C,7:{0 
'  377.208 

1  r{x7,6»6 

I  :.0M,  104 

I  400,  100 


Per  sanare 
incn. 


F9Wid9. 

1.000 

2.000 

3.000 

4.000 

5,000 

6.000 

7.000 

8,000 

9.000 

10.000 

11.000 

12,000 

13,000 

14,000 

15,000 

16,000 

17.000 

•    18,000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25.000 

26.000 

27,000 

28.000 

29,000 

30,000 

31,000 

:)2.000 

33,000 

34,000 

35.000 

36,000 

37,000 

38,000 

:.8, 766 


In  ganged  length. 


Elongation. 


Inch. 

.'ood2 

.0004 

.0010 

.0026 

.0053 

.0075 

.0092 

.0105 

.0115 

.0127 

.0140 

.0152 

.0164 

.0187 

.0202 

.0223 

.0238 

.0256 

.0287 

.0:il8 

.0358 

.0415 

.0508 

.0503 

.0692 

.0778 

.0872 

.0975 

.1140 

.13 

.15 

.17 

.19 

.21 

.25 

.29 

.37 

.54 


Set. 


Inch. 
0. 


.0021 


.0100 


.0168 


.0269 


Bemarks. 


Initial  load. 


Tensile  strength. 


Fractnreil  plate  aloDg  lino  of  riveting. 

Appearance,  silky,  slightly  lamellar. 

Elongation  of  rivet-holes,  ''.65,  ''.67,  ".66,  ".63,  ".59. 

Area  at  fracture  (one  8ection),.l".42x".50=:.710  square  inch. 

Contraction,  42.6  per  cent. 


Maximum  stress  on  joint, 

Tcntionon  cnMis  section  of  plate pounds  per  square  inch..  88.760 

IVnflion  on  net  section  of  pliito do 65,690 

CompreAflton  od  bearing  surface  of  rivets do....  94,750 

Shearloson  rivets do 40.850 

Effirioncy  of  joint,  65.7  per  cent. 
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Areas, 

Plate,  |(ros8  sectional  ftrea aqnaro  inches..  10.004 

PUte, net Mctional area do....    5.915 

Plat6»  bearinjc  surface  of  rivets do —    4.089 

Rivets,  shearing  area .^ do  ...    9.940 


AppUed  loads. 

In  ganged  length. 

Remarks. 

TotsL 

Per  square 
inch. 

Elongation. 

86t 

Ptmnda. 
10,004 
20,008 
30,012 
40,016 
50,020 
60.024 
70.028 
80,032 
00.036 
100,040 
110.  OU 
120,048 
130,052 
140. 056 
l!i0.060 
160.064 
170,068 
180.072 
100. 076 
200.080 
210,084 
220.088 
230,093 
240,006 
250,100 
260.104 
270.108 
280, 112 
290,110 
300,120 
310. 124 
320.128 
330.132 
340,136 
350. 140 
3C0, 144 
367.500 

Pminds. 
1.000 
2,000 
3,000 
4,000 
6^000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29,000 
30,060 
31.000 
32.000 
33,000 
34,000 
35,000 
36,000 
36, 740 

Inoh, 

0. 

.0000 
.0001 

-.0001 
.0002 
.0008 
.0064 
.0080 
.0092 
.0101 
.0109 
.0121 
.0136 
.0154 
.0154 
.0171 
.0189 
.0211 
.0242 
.0286 
.0451 
.0550 
.0689 
.0806 
.0975 
.1145 
.13 
.15 
.17 
.22 
.36 
.20 
.34 
.41 
.48 
.58 
.73 

Inch, 
0. 

Initial  load. 

Rested  under  load  10  minutes. 
Tensile  strength. 

'"*^-."o66i" 

"oow" 

.6i28 
.0128 

.0231 

.0890 

Sheared  three  rivets  and  fhtctared  plate  nt  end  sections. 
A  ppearance  of  fractares,  silky. 

Elongation  of  rivet-holes  (".58,  ^'.52,  ".56 ;  sheared  rivets  in  these 
holes),  ".76. 

Maximum  stress  on  joint. 

Tension  on  gross  section  ofplate pounds  per  square  inch..  36,740 

Tension  on  net  section  of  plate do....  62,130 

Compression  on  bearing  surfkce  of  rivets '. do....  89,880 

Shearing  on  I  ivets do....  36,970 

JSfficlency  of  Joint,  62.2  per  cent. 
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Areas. 

PlAt«,  ptMS  MctionBl  area aqnare  inches. 

Plate, net Mctloiial  area do... 

llato,  bearinc  sarface  of  riveU do... 

liiveta, ■beariDg  area do... 

[Steel  riyeta.] 


10.890 
6.329 
4.061 
9.940 


Applied  loads. 

In  ganjced  length. 

Semarka. 

Total. 

Pounds. 

10,390 

20,760 

31,170 

41.560 

Sl.OoO 

62,340 

72, 730 

83,120 

93.510 

103,900 

114,290 

124.680 

135.070 

145.460 

155.850 

166.340 

176.630 

Per  aqnare 
inch. 

BloDgation. 

Set 

Pounds. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

11,000 

15.000 

16.000 

17,000 

18.000 

19.000 

20.000 

21.000 

22,000 

23,000 

24«000 

25,000 

26.000 

27.000 

28.000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

37,930 

Inch, 
0. 

.0007 
.0013 
.0015 
.0032 
.0060 
.0079 
.0090 
.0102 
.0117 
.0137 
.0151 
.0162 
.0178 
.0200 
.0217 
.0226 
.0234 
.0250 
.0284 
.0347 
.0417 
.0504 
.0607 
.0701 
.0843 
.0967 
.1130 
.1280 
.14 
.18 
.20 
.22 
.25 
.29 
.36 
.46 

Inch, 
0. 

Initial  load. 
Tensile  strength. 

.0080 

.0097 

.0154 

187,0*10 

1  197.410 

1  207.800 
218,100 
228.580 
238.970 
249,360 
259,750 
270.140 
280,530 
200.920 
301.310 
311.700 
322.000 
332.480 
342.870 
353,260 
363.650 
.'{74.010 
384,430 
391,100 

.0223 

.0610 

Fractared  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar. 

Area  at  fractare  (one  section),  r^50x".43=.G45  square  inch. 

Contraction,  48.1  per  cent. 

Elongation  of  rivetholes,  ''.85,  ''.74,  ".73,  ".74,  ".68. 

Jfax<iiittiii  sireBB  on  Joint 

Tension  on  groaa  section  of  plate pounds  per  square  inch.. 

Tension  on  net  section  of  plate do 

Compreesioil  on  bearing  sarCsce  of  rivets do 

Shearing  on  rivets do 

Efficiency  of  Joint,  64:3  per  oent 


37,030 
62.270 
97,  or>o 
39,6.*)0 
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1483 


Areas, 

Plate.  KT088  sectional  area iqarreiDcbee..  10.068 

Plate,  net  sectional  area do 6.405 

Plate,  bearinfc  surface  of  rivets do 4.168 

Rivets,  shearioi;  area do 0.0*0 

[Steel  rivets.] 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 
10.663 
21,326 
31,080 
42.652 

74,641 
85,304 
95,907 
106,630 
117,SKB 
1  127,956 
138, 610 
140,282 
150,045 
170, 608 
181,271 
191,034 

Pounds. 
1,000 
2,000 
3.000 
4,000 
6.000 
6.000 
7,000 
8.000 
0,000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
16,000 
17,000 
18.000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38.000 
30,000 
40,000 
40,630 

Inch. 

0. 

.0003 
.0008 
.0016 
.0035 
.0067 
.0076 
.0087 
.0000 
.0116 
.0131 
.0150 
.0162 
.0175 
.0100 
.0202 
.0212 
.0226 
.0243 
.0254 
.0270 
.0302 
.0330 
.0372 
.0447 
.0570 
.0604 
.0811 
.0033 
.1066 
.1258 
.14 
.17 
.19 
.21 
.26 
.20 
.36 
.41 
.60 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0027 

.0003 

.0147 

202,607 

213,260 
223,023 

.  0101 

234,686 

245,249 
255,912 
266,675 
2n,238 
287,901 
298,604 
309,227 
319, 890 
330.553 
341.216 
351,870 
362.542 
373,205 
383,868 
394, 531 
405.194 
415,857 
426, 520 
433,200 

.0375 



.0060 

1 

Fractared  plate  along  Hoe  of  riveting. 

Appearance,  silky. 

Area  at  fracture  (one  section),  l''.49x".47=.6003  square  inch. 

Contraction,  53.7  per  cent. 

Elongation  of  rivet-holes,  ''.82,  ".72,  ''.75,  ".89,  ".71. 

Maximum  itresi  an  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  40,630 

Tension  on  net  section  of  plate do 65,810 

Compression  on  bearing  surface  of  rivets do....  00.600 

Shearing  on  rivets do 42,070 

EfBciencjT  of  Joint.  68.8  per  cent. 
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TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        1485 

Area»» 

Plftte,  groM  9^otioiial  area sqaareinoh^..    9.761 

Plato,  not  sectional  area do 4.346 

PUte, bearing; aarfaoe of rirets do....    5.416 

KivetB, sheariiijE  area do....  14.726 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

ToUl. 

Persoaare 

Elongation. 

Set. 

rvundt. 

9.761 

19.523 

20,283 

39.044 

48,803 

r.8,566 

68,327 

78,088 

*'7.849 

97,  610 

107.371 

117.132 

126.893 

136.654 

146,415 

156, 176 

165.937 

175,688 

185.459 

195,220 

204,981 

214,742 

224,503 

234,261 

244,025 

253,786 

263,547 

273,308 

283,069 

284.000 

Pounds. 

1.000 

2,000 

.3,000 

4.000 

5.000 

6.000 

7,000 

8.000 

9.000 

10.000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23.000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

29.090 

Inch. 
'    0. 
.0001 
.0001 
.0001 
.0003 
.0027 
.0064 
.0082 
.0091 
.0099 
.0113 
.0121 
.0131 
.0145 
.0167 
.0188 
.0206 
.0224 
.0251 
.0331 
.0426 
.0507 
.0622 
.0750 
.0918 
.1135 
.15 
.18 
.25 
.83 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0001 

.0092 

.0142 

.0276 

.0827 

Fractured  plate  aloni^  Hue  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  ".12  and  ".15. 

Elongation  of  rivet-holes,  ".55,  ".55,  ".53,  ".53,  ".52,  ".52. 

Area  at  fracture  (one  section),  ".78x".i6=.3588  square  inch. 

Contraction,  50.3  per  cent. 

Majdmum  stress  on  joint. 

Tension  on  grow  section  of  plate pounds  per  square  inch..  29,000 

Tension  on  net  section  of  plate do....  65,350 

Compression  on  bearing  surface  of  riTet* do 62,460 

Shearing  on  rivets do 19,280 

Efficiency  of  joint,  40.3  per  cent. 
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Areas. 

?Iate,  groM  sectional  area aqnaie  inchea. .  10.287 

?lata,  net  aeotional  araa do 4.572 

?Iate.  bearing  aarfaoe  of  riveta do 6.716 

ftiveu,  abearing  area do 14.726 


Applied  loada. 

Ingaocedlesgtb. 

^       Bemarka. 

Total. 

Peraqnare 
incb. 

Set 

Pounds. 
10,287 
20, 574 
30,861 
41, 148 
51,435 
6I,T22 
72,009 
82,296 
92,583 
102.870 
113. 157 
123,444 
133,731 
144,018 
154,305 
164,592 
174.879 
185.166 
195,453 
205,740 
216,027 
226,314 
236,601 
246,888 
257, 175 
267,462 
278,749 
285^036 
298.823 
308,610 
308,680 

Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8^000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
20,000 
30,000 
30,010 

Inch. 

0. 

.0008 
.0009 
.0012 
.0018 
.0047 
.0066 
.0076 
.0100 
.0121 
.0137 
.0149 
.0160 
.0176 
.0199 
.0219 
.0235 
.0252 
.0289 
.0350 
.0442 
.0512 
.0629 
.0745 
.08M 
.11^2 
.14 
.16 
.21 
.80 
.32 

Inch, 
0. 

Initial  load. 

• 

.0016 

.0107 

.0166 

.0182 

.0797 

Fractared  plate  along  line  of  riveting. 
Appearance,  silky.    Open  at  edges  ".03  and  '^05. 
Elongation  of  rivet-holes,  ".50,  ".60,  ".48,  ".48,  "47,  ".47. 
Area  at  fracture  (one  section),  ".82  x  ".50 =.41  square  inch. 
Contraction,  46.1  per  cent. 

Maximum  itresi  on  joint 

Tension  on  KToaa  section  of  plate ponnda  per  square  Inob..  80,010 

Tension  on  net  section  of  plate •. do 67,520 

Compreeaion  on  bearing  surface  of  rivets do....  54,010 

Shearing  on  riveta : do....  20,900 

Sfltoiency  of  Joints  60.8  per  owL 
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PbOe,  groM  aeotJonal  arc* ^ aqnAre  inohM. .  10.887 

Plate,  net  sectional  Mtm do -  4.014 

Plate.  bearlDi  surface  of  rivets do 5.458 

Birets,  shcsrmgarea „ do —  14.736 


In  ganged  lengtli. 

BenarU. 

TotaL 

Personare 

Elongation. 

Set 

Pottndt. 
10,387 
20,734 
31.101 
41,468 
51,835 
82,203 
72.660 
8iS.038 
83,303 
103,670 
114,037 
124,404 
134.771 
145^138 
155,505 
185,872 
176,230 
188,606 
198,073 
207.340 
217.  707 
228,074 
238.441 
248,808 
250.175 
260, 5t2 
270.000 
200.278 
300.643 
311.010 
321,377 
331.744 
342.111 
348,400 

Poundi, 
1.000 
2.000 
3,000 
4,000 
5.000 
6,000 
7.000 
8.000 
0,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
18,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22^000 
23,000 
24.000 
25.000 
28,000 
27,000 
28.000 
20.000 
30,000 
31,000 
82,000 
83,000 
33,610 

Inch, 

0. 

.0001 
.0004 

:!!SS 

.0060 
.0060 

.0077 

.0131 

.0151 

.0165 

.0178 

.0188 

.0105 

.0205 

.0233 

.0241 

.0280 

.0296 

.0331 

.0301 

.0457 

.0560 

.0640 

.0741 

.0801 

.1060 

.1260 

.15 

.17 

.20 

.28 

.20 

.88 

Inek. 
0. 

Initial  load. 

• 

.0045 

.0140 

.0177 

.0870 

'""*"."084i"' 

Fractared  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar. 

Elongation  of  rivet-holes,  "A7  each. 

Area  at  fracture  (one  section),  '^94x'^50=.4700  square  inch. 

Contraction,  42.5  per  cent. 

Maximum  $tre$$  onjoimi, 

Tcnaion  on  grots  soctlon  of  plate pounds  per  square  inoh., 

Tension  on  net  section  of  plate do... 

Compreflsion  on  bearing  surface  of  riTets do..., 

Shearing  on  rlTots do... 

Sfflolenoy  of  Joints  5S.6  per  cent 

H.  Ex.  31 94 


83,810 
70.000 
81,890 
33,668 
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TESTS   OP  IRON,    STEEL,   AND   OTHEB   MATEBIALS-        1491 

Area$.  > 

PlAte,  groM  sectional  ftfw •qmuminohM..  10.474 

Plate,  net  seotionAl area i.....do....    4.961 

Plate,  bearing snrfaoe of  rlTete ..do....    6.618 

Riveta.  aheanns  area do....  14.728 


In  ganged  lengtlL 

—    . 

TotaL 

Peraqnare 
inch. 

Elongation. 

Set. 

Pomtdt. 
10.474 
20.948 
81,423 

ihsa 

52,870 
02. 8M 
73.818 
83,793 
9K308 
104,740 
115,214 
125,088 
130.103 
140,038 
157.110 
107,684 
178,058 
188,533 
109,000 
209,480 
219.964 
230.428 

25L378 
261,850 
272,824 
2^798 
298,272 
303,748 
314,220 
324,004 
335^108 
345.043 
352^000 

Ptmndi, 
1.000 
3.000 

8,000 
4^000 
6.000 
0.000 
7.000 
.        8,000 
'        9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 
10,000 
17,000 
18.000 
19.000 
20,000 

zuooo 

22,000 
28,000 
24.000 
26,000 
28,000 
27.000 
28,000 
29.000 
80,000 
81,000 
83,000 
88.000 
83,000 

JndL 
0. 

-sOOOl 
-vOOOl 
.0000 
.0006 
.0028 
.0040 
.0088 
.0008 
.0110 
.0131 
.0138 
.0187 
.0144 
.0158 
.0174 
.0191 
.0208 
.0333 

'.0207 
.0311 
.0371 

:!!^ 

.0708 

.0863 

.1048 

.1201 

.16 

.18 

.23 

.28 

.87 

InA. 
0. 

Initial  load. 

• 

• 

.0005 

.0103 

.0141 

.0191 

.0617 

Fractorod  plate  along  line  of  riveting. 
Appearancei  silky.    Open  at  edges  'MO  and  ".OS. 
Elongation  of  rivet-holes,  '^51,  ^'.50,  '^60,  ''.60,  ".60,  ".49. 
Area  at  firactnie  (one  section),  ".90x".47=.4230  square  inch. 
Contraction,  48.8  per  cent. 

Maximum  o(reoo  an  Joint. 

Tension  on  groaa  section  of  plate poonda  per  aqnaie  inch..  88,068 

Tension  on  net  section  of  plate do—..  71,070 

Compreaaion  on  bearing  anrftoe  of  riTeta do....  83,000 

Shelving  on  riveta do....  88|948 

Efficiency  of  Joints  66.7  per  cent. 
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TESTS  OP  IRON,  STEEL,  AND   OTHER  MATERIALS,  1493 

Aretu, 

Iftte,  gnu  aecHonm  area tqoaro  inoliM. .  1L070 

late,  net  sectional  area do....    6.642 

late,  bearing anrfkoe of  rlTete • • do....    6.528 

iTOts,  ehearinsaroa • do....  1L726 


Applied  loada. 

In  ganged  length. 

Bemark.. 

Total. 

Fereqaare 
inch. 

Set. 

Pimndt, 

11,070 

22,140 

33,210 

44,280 

55,350 

66. 4-20 

77,490 

88.560 

99,630 

110,700 

121,770 

132.840 

143,910 

154,980 

166,050 

177,120 

188.190 

199,200 

210,330 

221,400 

232,470 

243,640 

254,610 

265,680 

276,760 

287.820 

298,800 

32l|030 
332,100 
34,1,170 
354,240 
365,310 
876,380 
385,000 

Powd$. 
1,000 
2,000 
8,000 
4.000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15.000 
16,000 
17.000 
18.000 
19,000 
20,000 
21,000 
22.000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
34,780 

Inch, 

0. 

.0000 
.0001 
.0006 
.0011 
.0044 
.0056 
.0064 
.0076 
.0101 
.0133 
.0148 
.0159 
.0170 
.0181 
.0198 
.0211 
.0241 
.0290 
.0343 
.0403 
.0446 
.0530 
.0618 
.0732 
.0890 
.1076 
,1291 
.16 
.18 
.21 
.26 
.30 
.38 
.48 

InOL 

0. 

Initial  load. 

.0010 

•"•.oooi" 

.0160 

.0288 

.0648 

> 

Fractured  plat^  along  line  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  edges  ^^08  each.    « 
Elongation  of  rivet-holes,  ''.63,  ".53,  ''.50,  ".47,  "49,  ".52. 
Area  at  fracture  (one  section),  l".0Cx".51=:.5406  square  inch. 
Contraction,  41.3  per  cent. 


Maximum  atreaa  on  Joint.  , 

MMioD  on  groM  eection  of  plate ponnde  per  sqnare inch..  34,780 

sneion  on  net  section  of  plate » do....  60,470 

Mnpreeeion  on  beating  sorbioe of  rirets do....  60,650 

tearing  on  riTeCs do....  20,140 

Bffloiency  of  Joint,  57.5  per  cent. 
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TESTS   OP   IRON,    STEEL,   AND   OTHEB  MATERIALS.       1495 


Plate,  grow  sectionid  »r«k ™. ^■qnErefaiohes..  11.810 

Plate,  net  sectioxial  are* 50 —    {-JU 

Plate,  bearine  surface  of  rivets - do.-..    5.048 

Birets,  shearing  area do.-..  14.726 


AppUed  loads. 

In  ganged  lengtli. 

Bemarka. 

TotaL 

Persqnare 
inch. 

ElongAtion. 

Set. 

Poundt, 
11,310 
22.820 
33,930 
45,240 
56.550 
87,800 
79,170 
90.480 
101,790 
113,100 
124,410 
135,720 
147.030 
158,340 
169,650 
180,960 
192.270 
203,580 
214.890 
226,200 
237,510 
248,820 
260,130 
271,440 
282,750 
294,060 
303^370 
316,680 
327,900 
339,300 
350,610 
361,920 
373,230 
384,540 
392,100 

PoundM. 
1.000 
2.000 
3,000 
4,000 
5.000 
6.000 
7.000 
8,000 
9.000 
10,000 
11,000 
12,000 
UOOO 
14.000 
15.000 
16,000 
17.000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25.000 
26,000 
27,000 
28.000 
29,000 
30,000 
31,000 
82,000 
33,000 
34,000 
84,870 

Inch, 

0. 

.0003 
.0005 
.0008 
.0012 
.0018 
.0028 
.0065 
.0079 
.0090 
.0105 
.0123 
.0135 
.0167 
.0183 
.0205 
.0221 
.02.13 
.0250 
.0290 
.0315 
.0430 
.0550 
.0630 

.orio 

.0825 

.1039 

.1250 

.15 

.17 

.21 

.26 

.30 

.37 

.48 

InOL 
0. 

Initialload. 
TensQe  strength* 

.0008 

.0085 

.0166 

.0245 

.0758 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar,  except  one  end  section,  which  was 
granular  in  part,  radiating  from  silky  metal  next  rivet-hole.  Open  at 
edges  ".12  and  'MO. 

Area  at  fracture  (one  section),  r'.04x''.51=.5304  square  inch. 

Contraction,  43.9  per  cent. 

Elongation  of  rivet-holes,  ''.58,  ".65,  ".52,  ".62,  ".63,  ".66. 

Maximum  Btre$8  on  joint. 

TpDnlonon  gross  seotton  of  plate pounds  persqnare  inch..  34,670 

TeniiioQ  on  net  section  of  plate do 60,250 

Compression  on  bearing  sorfiMe  of  rivets do —  69,420 

Shearing  on  rivets do....  26;6S0 

EflScieney  of  Joint,  57.4  per  cent. 
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TEdtd   OF   iBOKy   dTEELy   AND  OTRE&   MATERIALS.       1497 

Plate,  grosa  Mottoniil  area aqiiareliicliee..    9l918 

Plate, net  ■eotionml  area do....    6w24S 

Platen beering  BiirfMe of  rlTete do....    4.875 

Blreta,  ehearuig  acea do 12.273 


Applied  loads. 

IngaogedleDgth. 

Bemarke. 

To|aL 

Per  aqiitte 
iDcki. 

Set 

PWMdM, 

9,918 

19.838 

29.764 

89.878 

49,590 

59.608 

68,420 

79,844 

89.283 

89,180 

109^008 

119,010 

128,934 

138,853 

148,770 

158,088 

188,800 

178,624 

188,443 

198,300 

208,278 

218,190 

228,114 

238,032 

247,950 

257,808 

287,788 

277,704 

287.022 

297,540 

307,458 

317,378 

327,294 

337,313 

347.180 

357,048 

358,500 

Pound: 
1.000 
3,000 

slooo 

4.000 
6.000 
4.000 
7,000 
8.000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
16,000 
10,000 
17,000 
18,000 
19,000 
30,000 
21,000 
22.000 
33,000 
24,000 
25,000 
20,000 
37,000 
28,000 
29  000 
80,000 
81,000 
82,000 
83,000 
34.000 
86,000 
38,000 
80,120 

Intk, 

0. 

.0001 
.0008 
.0008 
.0008 
.0017 
.0038 
.0048 
.0088 
.0088 
.0108 
.0127 
.0114 
.0108 
.0188 
.0218 
.0280 
.0268 
.0285 
.0328 

.tjn 

.0428 
.0610 
.0065 

.0808 

.0978 

.1142 

.14 

.18 

.18 

.20 

.26 

.27 

.83 

.80 

.61 

.68 

Infk. 

0. 

Initial  load. 
.TanafleatMgUi. 

.0008 

............ 

.0068 

.0188 

.0343 

.0090 

............ 

Fractured  plate  along  lino  of  riveting. 
Appearance,  silky,  lamellar.    Open  at  one  edge  "M. 
Elongation  of  rivetholes,  ''.61,  ''.61,  ".63,  ".63,  ".61. 
Area  at  fracture  (one  section),  r'.17x".60=.585  sqoare  incb. 
Contraction,  43.1  per  cent. 

Maximwn  8ire$$  on  Joint 

Tfinsion  on  groee  Motion  of  plate paonda  per  square  Inch —  38,120 

Tennion  on  not  section  of  plate do....  68,380 

ComproHion  on  bearing  enrfaoe  of  riveta do....  70,080 

Shearing  on  rirota do....  29,210 

Sfficienoy  of  Joint,  50.7  per  oent 
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TEfcTS   OF   IRON,    STEEL,    AND   6tHER    MATERIALS.        1499 

Areof. 

Plate.  groAs  oeclionol area •qnareinohee..    0l028 

Plate,  not neotional area do....    6.209 

Plate,  bearlofc  surface  of  rive(« do....    4.719 

KiTeta.  aheariDgarea do....  12.372 


Applied  loaOa. 

In  gaafced  length.      1 

Remarks. 

TotaL 

Peraonare 
lacii. 

Set. 

Pounds. 
9,928 
19.656 
29.784 
39.712 
49.640 
50.568 
69.496 
79.424 
89.352 
99,280 
109.208 
119,136 
129.064 
138.992 
]4ll,9l>0 
168,848 
168,776 
178.704 
188.632 
198,560 
208.488 
218,416 
228.344 
238.272 
248^200 
258.128 
26^056 
2n.984 
287.918 
297,840 
307.768 
317,696 
327,624 
337.552 
347,480 
357,408 
366,700 

Povtndt. 
1,000 
2,000 
8,000 
4,000 
6.000 

7,000 
8.000 
9.000 
10,000 
11,000 
12.000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19.000 
20,000 
21.000 
22.000 
23,000 
24.000 
25.000 
26,000 
27.000 
38.000 
29,000 
80.000 
31,000 
82,000 
83.000 
84.000 
85.000 
86,000 
86,940 

Inek. 

0. 

.0004 
.0008 
.0016 
.0015 
.0030 
.0090 
.0110 
.0127 
.0139 

.oua 

.0161 

.0177 

.0196 

.0220 

.0235 

.0250 

.0266 

.0278 

.0299 

.0330 

.0370 

.0451 

.0605 

.0787 

.0964 

.1110 

.14 

.15 

.18 

.21 

.25 

.28 

.83 

.37 

.46 

.68 

IndL 
0. 

InlUal  load. 
TenafleatreDgtb. 

.0009 

, 

.0116 

.0190 

.0336 

.0685 

Fractared  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    Open  at  edges  'M2  and  ".05. 

Elongation  of  rivet-holes,  ".67,  ".57,  ".57,  ".68,  ".57. 

Area  at  fracture  (one  section),  l".16x".52=.6032  square  inch. 

Contraction,  41.8  per  cent. 

Maximum  $frti§  <m  joint 

Tension  on  g*>aa  section  of  plate ponndapertqnareineli..  86,940 

Tenaiononnetaectionofplate do....  70,466 

CompreMion  on  bearing  aarface  of  riveta do....  77,710 

Sbeanng  on  riveta do....  ^,886 

Efficiency  of  Joint,  61.1  per  cent 
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TESTS   OF    IRON,  STEEL,  AND    OTHEB   MATERIALS.  1501 

Areaa, 

Plate,  gjOBs  seotional  area ' — aqiuiietnohM..  10l328 

Plate,  net  aectional area do....    5.640 

Plato,  bearine  sarface of  rivets do 4.688 

Rivets,  ahearuig area *. do....  12.272 


AppUed  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundi. 

10,328 

20,656 

30,984 

41,812 

61,640 

61,968 

72.296 

82,624 

!».952 

103,280 

113,608 

123, 9:^ 

134,364 

144,502 

154,920 

165^248 

175,576 

1&\904 

196.232 

206.560 

216,888 

227, 216 

237,514 

247,872 

258,200 

268.528 

278.856 

289,184 

209,512 

309,840 

320,168 

330,496 

340, 8i4 

348,400 

Pound*. 

1,000 

2.000 

8,000 

4,000 

5.000 

6,000 

7.000 

8.000 

9.000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17.000 

18,000 

10.000 

20.000 

21,000 

22,000 

23.000 

24.000 

25,000 

26.000 

27,000 

28.000 

20,000 

30,000 

31.000 

32,000 

33,000 

33,730 

Inch. 

0. 

.0002 
.0005 
.0008 
.0017 
.0057 
.0090 
.0106 
.0122 
.0136 
.0147 
.0167 
.0187 
.0J08 
.0227 
.0J62 
.0291 
.0334 
.0378 
.0161 
.0567 
.0672 
.0786 
.0905 
.1086 
.14 
.16 

:k' 

.26 
.31 
.37 
.45 

.58 

Jneh. 
0. 

InlUalload. 
Tensile  strength. 

.0014 

.0115 

t.... 

•0188 

.0302 

.0068 

Fractared  plate  along  line  of  riveting. 

Appearance,  silky,  slightly  lamellar.    0})en  at  edges  'M5  and  'MO. 

Elongation  of  rivet- holes,  ''.73,  ".71,  ".71,  ".71,  ".78. 

Area  at  fracture  (one  section),  l".22x".44=.5366  square  inch. 

Contraction,  52.3  per  cent. 

Maximum  $tre$9  an  Joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch..  38,730 

Tension  on  net  section  of  plate do....  61,770 

Compression  on  bearing  surface  of  rivets do....  74,820 

Shearing  on  rivets do....  28,390 

Efficiency  of  Joint,  57.0  per  cent 
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TESTS   OF   IBON,    STEEL,    AND   OTUEB  HATEBIALS. 


1503 


Areas, 

PUte,  eroM  aectional  area sqiiAroiiiofaM..  10.605 

Plate, net Bectional area do....    5.730 

Plate,  bearing  earface  of  I  ivote do 4775 

RiveU.  shearing  area do....  12.272 


Applied  loads. 

In  Ksaged  length. 

Remarks. 

TotaL 

Per  square 
incli. 

Elongation. 

Set 

P&undM. 

10,605 

21,010 

81,615 

42,020 

52,526 

63,030 

73,685 

84,040 

•4,645  . 

105,050 

115^555 

126,060 

186,565 

147,070 

157,575 

168,080 

178,685 

189,000 

109,805 

210,100 

2i0,605 

231, 110 

241,615 

252,120 

262.625 

273,130 

283.636 

294,140 

304,645 

31M50 

325,655 

336,160 

346,665 

357, 170 

367,075 

370,400 

Pounds. 

1,000 

3,000 

8,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

18,000 

li.000 

1^000 

16,000 

17.000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26,000 

27,000 

28.000 

29,000 

80,000 

81,000 

82,000 

83.000 

84,000 

85,000 

85,200 

Inch. 

0. 

.0004 
.0008 
.0011 
.0015 
.0073 
.0093 
.0101 
.0145 
.0165 
.0193 
.0213 
.0228 
.0243 
.0258 
.0297 
.0338 
.0360 
.0305 
.0464 
.0545 
.0637 
.0762 
.0899 
.1051 
.11 
.14 
.16 
.19 
.23 
.27 
.31 
.37 

..44 
.55 
.61 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

.0009 

.0158 

.0241 

.0383 

.0938 

Fractared  plate  along  line  of  riveting. 

Api>earance,  silky.    Open  at  edges  ^'.30  and  '^20. 

Elongation  of  rivet-holes,  ".71,  ".68,  ".64,  ''.05,  ".67. 

Area  at  fracture  (one  section),  l".26x".51=.6426  square  inch. 

(contraction,  43.9  per  cent. 

Maxtmum  stress  on  joint. 

Tennlon  on  gross  sect  Ion  x>f  plate pounds  per  sqoare  inch..  86^260 

Tension  on  net  section  of  plate do....  64,640 

Compreaaion  on  bearing  sorface  of  rivets do....  77,570 

Shearing  on  rivets do....  80,100 

Efficiency  of  Joint,  59. 7  per  cent 
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TESTS   OF   IRON,    STEEL,   AND   OTHER  MATERIALS        1505 


Areoi. 

Plate,  gross  sectional  area aqiiareSBOhes..  10.9(9 

Plat«, nnt  seoUooal  area do....    6.179 

Plate, bearing  surface  of  riveta do....    4.760 

KivoU, shearing  arra do....  12.273 


Applied  loads. 

III  gauged  length. 

Bemarks. 

Total. 

Persanare 
inch. 

EIoDgatioD. 

Bet 

Poundt. 

10,920 

21,858 

32.787 

43,716 

54.645 

65.574 

76,503 

87,432 

98,361 

100,290 

120,219 

131.148 

142,077 

103,006 

163,935 

174.  rtJ4 

185^793 

196,722 

207,651 

218,580 

229,509 

340,438 

251,367 

262,296 

273,225 

284,164 

205,083 

3U6.012 

316.941 

327,  870 

Pound*. 

1,000 

2.000 

8.000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11.000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,900 

31.000 

35,000 

36.000 

87,000 

37,930 

Inch. 
0. 

.0003 
.0002 
.0001 
.0046 
.0078 
.0006 
.0110 
.0126 
.0133 
.0150 
.0150 
.0182 
.0194 
.0200 
.0222 
.0242 
.0263 
.0283 
.0308 
.0382 
.0498 
.0618 
.0750 
.0890 
.1058 
.1225 
.16 
.19 
.21 
.26 
.29 
.85 
.39 
.46 
.54 
.68 

Jneh. 
0. 

Initial  loAd. 

• 
Tenalle  strength. 

. 

.0051 

.0181 

.0188 

.0961 

.Mi? 

338,790 

3^,728 

360,657 

371,580 

382. 515 
388.444 
404.373 
414,  £00 

.86 

Fractured  plate  along  line  of  riveting. 

Appearance,  »ilky,  slightly  lamellar.    Open  at  edges  'M5  and  'M2. 

Area  at  fracture  (one  section),  r'.39x".52=.7228  square  inch. 

Contraction,  41.4  per  cent. 

Elongation  of  rivet  holes,  ''.70,  ''.72,  "75,  ".85,  ".85. 

Maximum  itrw  on  Joint. 

Tension  on  groM  section  of  plate ponadfl  per  aqnaTO  inch..  37.930 

Teneion  on  net  Motion  of  plate do....  67,060 

Compreeeion  on  bearing surfiMe of  rireta do....  87,260 

Shearixig  on  rivets do....  86.220 

BiBcienoy  of  Joint.  02.7  per  cent. 

H.  Ex.  31 85 
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TESTS   OP    IRON,    STEEL,    AND    OTHEE   MATERIALS.        1507 

Areas. 

Plate,  f^rofls  sectional  area square  inoliM..  10.736 

Plate,  net  sectional  area do....    6.072 

Plato,  bearinfr surface  of  rivete do....    4.663 

Kivots,  shearing  area do....  12.272 


AppUed  loads. 

In  ganged  length. 

Remarka. 

TotaL 

Persqnaro 
inch. 

Elongation. 

Set. 

PoundM. 
10,735 
21.470 
32, 205 
42. 940 
53,675 
04,410 
75,145 
85,880 
96,616 
107,350 
118,085 
128,820 
139,665 
150.200 
161. 025 
171, 760 
IK2,495 
193,230 
203.965 
'  214, 700 
1  225  435 

Pounds. 
1,000 
2.000 
3,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 

25^000 
26,000 
27,000 
28,060 
29.000 
30.000 
31,000 
32,000 
33,000 
34,000 
85,000 
36.000 
37,000 
37,000 
88,720 

Inch. 

0. 

-.0001 

-.0001 
.0000 
.0003 
.0021 
.0036 
.0080 
.0106 
.0120 
.0136 
.0144 
.0156 
.0166 
.0183 
.0200 
.0221 
.0251 
.0264 
.0B73 
.0308 
.0341 
.0413 
.0556 
.0736 
.0806 
.1044 
.14 
.16 
.18 
.2t 
.26 
.20 
.34 
.39 
.46 
.66 
.62 
.85 

Inch. 
0. 

Initial  load. 

• 

• 
TensUe  strength. 

.0001 

.0113 

.0163 

.0286 

236,170 
246,905 
257, 640 
268,375 
279, 110 
289,845 
300.680 
311,315 
322,050 
332,785 
343,520 
354.255 
364,990 
375^  TO5 
386,460 
397,195 
403,600 
415,700 

.0048 

Fractured  plate  along  line  of  riveting. 

Appearance,  silky,  lamellar.    Open  at  edges  ''.25  and  'MO. 

Elongation  of  rivet-holes,  ".80,  ".78,  ".75,  ".75,  ".73. 

Area  at  fracture  (one  section),  l".42x".51sc:.7242  square  inch. 

Contraction,  40.2  per  cent. 

Maximum  stress  an  Joint. 

Tension  on  gross  section  of  plate « f.. pounds  per  square  inch..  88,720 

Tension  on  net  section  of  plate do....  68,460 

Compxesslon  on  bearing  surface  of  rivets do....  89,150 

Shearing  on  rirets do.-..  32;  870 

SflSolency  of  Joint,  64.0  per  oeot.    ^ 
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TESTS   OP   mON,   STBiBlL,   AND   OTHER  MATERIALS.        1609 


Areas, 

Plate,  gross  secUonal  area square  inches..  11.265 

Plate,  net  sectional  area do....    6.524 

Plate,  bearine  surface  of  rivets : do....    4.681 

Kivets,  shearing  area do 12.272 


Applied  loads. 

In  gauged  length. 

Remarks. 

ToUl. 

Per  square 
inch. 

Elongation. 

Sot 

Poundt, 

11,205 

22,410 

83,615 

44,820 

56.025 

67.230 

78.435 

89.640 

100,845 

112,050 

123,255 

134,460 

145,665 

156,870 

168,075 

179,280 

190,485 

201,600 

212,895 

224,100 

235,305 

246,510 

257,715 

268,920 

280,125 

291.330 

302,535 

313, 740 

324,945 

336,150 

347,355 

.V>8,560 

369,765 

380,970 

393,175 

403.380 

409,800 

Pounds. 

1.000 

2.000 

3,000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21.000 

22,000 

23.000 

24.000 

26.000 

26.000 

27.000 

28.000 

29,000 

30,000 

81,000 

32,000 

33,000 

34,000 

35,000 

36,000 

36^530 

Inch. 

0. 

.0000 
.0001 
.0006 
.0018 
.0027 
.0042 
.0077 
.0107 
.0137 
.0167 
.0182 
.0194 
.0208 
.0227 
.0244 
.0206 
.0288 
.0315 
.0357 
.0388 
.0544 
.0685 
.0805 
,0977 
.1163 
.1350 
.16 
.19 
.22 
.27 
.31 
.37 
.42 
.45 
.62 
.78 

Inch. 
0. 

Initial  load. 
Tensile  strengtb. 

.0010 

.0113 

.0177 

.0277 

.0851 

Fractured  plate  along  line  of  riveting. 

Appearance,  fi.ve  fr^tured  sections  silky,  one  section  granular. 

A  sharp  report  preceded  the  final  fracture  of  the  plate,  attributed  to 
the  rupture  of  the  granular  section. 

Area  at  fracture :  One  silky  section,  l".52x  ".48=.7296  square  inch ; 
contraction,  44.3  per  cent.  One  granular  section,  l''.62x''.57=.9234- 
square  inch ;  contraction,  29.5  per  cent 

Maximum  strets  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch..  36,530 

Tension  on  net  section  of  plate do....  62.740 

Compression  on  bearing  surface  of  rivets do 87,440 

Shearing  on  rivets do....  30,610 

Efficiency  of  Joint,  65.8  per  cent. 
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TESTS   OF  IBON,    STEEL,    AND   OIHEB  MATERIALS.        1511 

Areoi, 

Plato,  frroM  sectional  area aqiiarelnohM..  11.108 

Plate,  set  sectional  arf»a do....    6b417 

Plati*,  bearing  sarfoce of  rivets do....    4.6S1 

Kivets.  shearing  area do....  12.172 


AppUed  loads. 

In  ganged  length. 

Bomarka. 

Toul. 

Per  square 
incli. 

Elongation. 

Set 

Pounds. 
11.108 
22.216 
33.324 
44,432 
55.540 
60.648 
77.766 
88.864 
99.972 
111.080 
122.188 
133,296 
144. 404 
155.  512 
160. 020 
177. 728 
188.  836 
199.944 
211.  052 
222.160 
23.1.268 
244,376 
255.484 
266.502 
277,700 
288,808 
299.916 
.111,024 
322,132 
333.240 
344.348 
355. 450 
366, 504 
377.672 
388.780 
:«»9,888 
410,996 
422.104 
430,300 

Poundt, 
1,000 
2.000 
3,000 
4.000 
5,000 
6.000 
7.000 
8.000 
9.000 
10.000 
11.000 
12.000 
13.000 
14.000 
15,000 
16.000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
29.000 
30,000 
31.000 
32,000 
33.000 
84,000 
.15,000 
36.000 
37,000 
38.000 
38,740 

Inch, 

0. 

0. 

.0002 
.0013 
.0020 
.0030 
.0086 
.0109 
.0132 
.0152 
.0184 
.0200 
.0215 
.0238 
.0262 
.0260 
.0288 
.0303 
.0320 
.0340 
.0430 
.0532 
.0610 
.0721 
.0867 
.1050 
.1208 
.16 
.17 
.20 
.24 
.28 
.32 
.38 
.44 
.49 
.57 
.08 
.76 

Ineh. 
0. 

Initial  load. 

• 
Tenstlo  strength. 

.0020 

.0148 

.0221 

.0296 

.0797 

Sheared  the  rivets. 

Elongation  of  rivet-holes,  ^'.Sl  each. 

Maximum  Bire$$  6%  Joint, 

Tension  on  gross  section  of  plate poimda per  aqnare  inch..  38,740 

Tension  on  net  section  of  plate do....  661440 

Compression  on  bearing  snrface  of  riveta do....  02,920 

Shearing  on  riTOts do....  85^060 

Efficiency  of  joint,  64.1  per  eeni. 


5? 


ro 


O 


^ 


I 


TESTS   OF  IRON,   STBEL,   AND   OTHER  MATERIALS.        1513 

PUt«.  gross  Mctionid  area square  iochM..  0.465 

Plate,  nek  sectional  area do 6i685 

Plate,  bearine  sarfaoe  of  rivets do 3.780 

Rivets,  sheannKarea do —  0.818 


Applied  loads. 

In  ganged  length. 

Benarka. 

Total. 

Per  square 
inch. 

Blongation. 

Set. 

Pwmds. 

9,465 

18,980 

28,806 

87.800 

47,825 

56,790 

66.255 

75,720 

85,185 

94,660 

104. 115 

113,580 

123.045 

132,510 

141,975 

151.440 

160.905 

170.870 

170,835 

180,300 

198,706 

208,230 

217,095 

227.160 

236^085 

246.090 

a-6;o20 

274.485 
283.950 
203.415 
302,880 
312.346 
321, 810 
331.275 
340.740 
350,205 
354,600 

Poundi. 

1,000 

2.000 

8.000 

4.000 

6,000 

6.000 

7.000 

8,000 

9,000 

10.000 

11.000 

12.000 

13.000 

14.000 

15.000 

16,000 

17,000 

18.000 

19.000 

20.000 

21.000 

22.000 

23.000 

34.000 

25.000 

26.000 

27.000 

28.000 

29.000 

30.000 

81.000 

32,000 

33,000 

34.000 

35.000 

36.000 

87,000 

87,600 

0. 

.0007 
.0086 
.0068 
.0088 
.0144 
.0169 
.0183 
.0196 
.0207 
.0223 
.0238 
.0251 
.0265 
.0281 
.0290 
.0316 
.0334 
.0359 
.0411 
.0486 
.0600 
.0786 
.0964 
.1180 
.15 
.17 
.19 
.22 
.28 
.82 
.88 
.43 
.50 
.50 
.68 
.80 

Jim*. 
0. 

Initial  load. 

.0078 

.0166 

.0216 

.0314 

Sheared  the  rivets.  * 

Elongation  of  rivet-holes,  ".49,  ''.47,  ''.47,  ".47. 


Jfdueimum  strew  on  joint 

Tension  on  gross  section  of  plate pcmnds  per  square inoh..  87,660 

Tension  on  not  section  of  plate do....  62,860 

Compression  on  bearing  surface  of  riTeta do....  93,789 

$h<?arlng on  rivets :....do 86^110 

Efficiency  of  Joint,  63.6  per  eent. 
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lESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS.        1515 


ArtOM, 

Plate.  groMMcUonal  Area • aqnareinehM..  0l277 

Plate,  net  Bectional  area ^ do....  5.572 

Plate,  bearing  torface  of  rivet* do 8.765 

BiTetB,8hearinsarea do....  9.818 

ISIoelxiTota.] 


In  ganged  length. 

Bemarln. 

Total. 

Peraqnare 

Elongation. 

Set. 

Poundi. 

9,277 

18.554 

27,831 

37.108 

46,385 

55,662 

64.939 

74,216 

83.493 

92.770 

102,047 

111.324 

120.601 

129,878 

130.156 

148,432 

157.709 

166.986 

176,263 

1^546 

194.817 

204.094 

213,871 

222.648 

231.925 

241,202 

250.479 

259.756 

269.033 

278,310 

287.687 

296.864 

306,141 

315,418 

324.695 

333,972 

'343.249 

852,626 

861,803 

Pound*. 

1,000 

2.000 

3.000 

4,000 

6.000 

6,000 

7.000 

8,000 

9.000 

10,000 

11.000 

12.000 

13.000 

14,000 

15.000 

16.000 

17.000 

18.000 

19,006 

20,000 

21,000 

22.000 

23.000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

80,000 

81,000 

82.000 

83.000 

34,000 

85.000 

86,000 

87.000 

88.000 

89,000 

Inek, 

0. 

.0005 
.0007 
.0010 
.0013 
.0021 
.0043 
.0061 
.0059 
.0084 
.0093 
.0110 
.0122 
.0135 
.0151 
.0171 
.0181 
.0196 
.0209 
.0220 
.0231 
.0251 
.0281 
.0321 
.0375 
.0531 
.0654 
.0814 
.0961 
.1116 
.1323 
.15 
.17 
.21 
.25 
.30 
.86 
.45 
.60 

•     Inch. 
0. 

Initial  load. 
Tenaile  strength. 

.'oooi"' 

.0068 

.0124 

.0171 

.0317 

Fractured  plate  along  line  of  riveting. 

Kear  approach  to  tearing  oat  plate  in  front  of  rivet  at  one  section. 

Appearance,  silky,  slightly  lamellar. 

Area  at  fracture  (one  section),  l''.64x''.48«:.7872  square  inch. 

Contraction,  43.3  per  cent. 

Elongation  of  rivet-holes,  ".76,  ''.82,  ".82,  ".68. 

MaximuM  stresi  an  joint. 

Tendon  on  gKMS  section  of  plate pounds  per  sqoara  inch..  39,000 

Tension  on  net  seoUon  of  plate do....  64,930 

Compieesion  on  bearing  8nrflM)e  of  rireta do....  87.650 

Shearing  on  rireta • • • * ....do....  8^850 

Bfficienoy  of  Joint,  66. 1  per  eent. 
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TESTS   OF   IRON,    8TBEL,    AND   OTHER   MATERIALS.        1517 


Jreas. 

Plate,  groM iootional  area sqiuureinohet..  9.934 

Tlate,  net sectioODAl  area do....  6wll9 

Plate,  becrinfr  mirfaoe  of  ilvete do....  8.816 

Klveta,  shoMTiig  area do....  9.818 

[Steel  riveta.] 


Applied  loads. 

Xn  ganged  length. 

Bemarka. 

TutaL 

Per  square 
inch. 

Elongation. 

Set 

Pmmda. 

9,9J4 

19,868 

29,802 

39,736 

49,670 

60,604 

60,538 

79.472 

89.406 

99.340 

109,274 

119,208 

129,142 

139,076 

140.010 

158, 9U 

168.878 

178.812 

188,746 

198.680 

208L614 

218,548 

228.482 

238.416 

248.360 

258.284 

268,218 

278.152 

288.086 

298,020 

307.954 

317.888 

327.822 

337.756 

347,690 

357.624 

367,558 

373,500 

Founda. 

1,000 

2.000 

3,000 

4.000 

6.000 

6.000 

7.000 

8.000 

9.000 

10,000 

11,000 

12,000 

13.000 

14.0UO 

15.000 

16,000 

17.000 

18.000 

19.000 

20,000 

21,000 

22,000  ' 

23,000 

24,000 

25,000   , 

26,000 

27,000 

28.000 

29,000 

80,000 

31,000 

32,000 

83,000 

34,000 

85.000 

86,000 

87,000 

87.600 

Inch. 

0. 

.0000 
.0004 
.0007 
.0016 
.0027 
.0036 
.0046 
.0074 
.0104 
.0127 
.0140 
.0146 
.0155 
.0165 
.0182 
.0200 
.0226 
.0270 
.0309 
.0354 
.0435 
.0560 
.0696 
.0828 
.0996 
.1166 
.1350 
.16 
.18 
.22 
.94 
.29 
.84 
.41 
.60 
.65 
.84 

Ineh, 
0. 

Initial  kwd. 

• 

TenaUe  strength. 

.0013 

.0006 

.0129 

.0366 

.0749 

Fractared  plate  along  line  of  riveting. 

Appearance,  silky. 

Area  at  fracture  (one  section),  L'^7ix'^49=.d379  sqdare  inch. 

Contraction,  45.4  per  cent. 

Elongation  of  rivet-holes,  r'.22,  V'Mj  ''.98,  ''.83. 

Maximum  itr€99  an  joint. 

Tension  on  |{toss  section  of  plate pounds  per  aqvaninoh.. 

Tension  on  net  sectioxi  of  plate do.... 

Compreaaion  on  bearing  snrfiue  of  rirets do..., 

Shearing  on  rivets do.... 

EiBciency  of  Joint,  68.7  per  cent 


87,600 
61.040 
97,900 
88,040 
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TESTS   OF   IBON,  STEEL,  AND   OTHER   MATERIALS.         1519 

Area; 

Plate.  f^roM sepUonivl  area square inohea..  9l848 

Plate,  net  aecuonal area do....  6i768 

Plate,  bearing  surface  of  rireta do 8.600 

Kivets,  shearing  area do 9.818 


AppUed  loads. 

In  ganged  length. 

Bemarka. 

ToUL 

Persqoaie 

Set 

• 

PoundM, 

9,348 

18,606 

28^  OU 

87.392 

46.740 

66,088 

65.436 

74,784 

84,132 

93.480 

102,828 

112.176 

12i.624 

130.872 

140,220 

149.668 

158.916 

168,264 

177,612 

186.960 

196,308 

206,666 

215,004 

224,352 

233,700 

243,048 

252,396 

261.744 

271,092 

280,440 

289. 7t« 

299,136 

306.484 

817,832 

327.180 

336^628 

Pound*. 
1,000 
2.000 
8,000 
4,000 
6,000 
6,000 
7.000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14.000 
16.000 
16,000 
17,000 
18.000 
19.000 
20.000 
21,000 
22,000 
23,000 
24,000 
25^000 
26,000 
27.000 
28,000 
29.000 
30.000 
31,000 
32.000 
33,000 
84,000 
35,000 
86,000 

IndL 

0. 

.0005 
.0020 
.0039 
.0097 
.0123 
.0137 

•    .0166 
.0167 
.0180 
.0213 
.0234 
.0262 
.0272 
.0289 
.0314 
.0338 
.0361 
.0393 
.0439 
.0542 
.0662 
.0862 
.1069 
.1266 
.15 
.18 
.20 
.24 
.27 
.33 
.37 
.45 
.53 
.61 
.74 

IneK 
0. 

Initial  load. 
TenaUe  strength. 

.0095 

.0160 

.0281 

■■■■■■ 

.0866 

.1164 

;;.... 

Sheared  the  rivets.  ^  * 

Elongation  of  rivet-holes,  ^45,  ''.60,  ".64,  ''.68. 

Maximum  itress  on  joint, 

TvDaion  on  gross  section  of  plate poonds  per  square  inch..  36^000 

Tension  on  net  section  of  plate • do....  68,440 

Compression  on  bearing  surflMe  of  ziTets do....  98,740 

Sheo^iniC  on  xivets do....  34,380 

Effioiency  of  Joint,  61.0  per  cent. 


5r 


^ 


\ 


v3;^>T^c^ 


^ 

^ 

^ 


/r 


§\ 


{ 


o 


I 
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Areas. 


Plate,  jH'oss  seotional  area sqaarolnohos..  10.032 

Plate,  not  sectional  area do 6.322 

Plate,  boarius  surface  qC riTetn do....  3.710 

Kiveta,  abeaniiK  area do 9.818 

•  [Steel  rivets.] 


AppUed  loads. 

In  gauged  length. 

Bemarks. 

Tutol. 

Per  sanare 
Incli. 

Elongation.  1       Set. 

1 

Pounds. 

10,032 

20.064 

30,096 

40.128 

50. 160 

60.192 

70, 224 

80.256 

90.288 

100.  StH) 

110, 852 

120,384 

130,416 

140,448 

liiO,480 

160, 612 

170,544 

180. 576 

190.608 

200.640 

210. 672 

220,704 

230.736 

240. 768 

250,800 

200,832 

270.864 

280.896 

290,928 

300.960 

310,992 

321,024 

331,  o:« 

341,088 

351,120 

361, 152 

:n  1.184 

381. 216 

391.348 

401,280 

401, 700 

PmmdM. 
1,000 
2,000 
3,000 
4.000 
5.000 
6,000 

tIooo 

8,000 
9.000 
10,000 
11.000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
28,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
40,040 

Ineh, 

a 

.0005 

Inch, 
0. 

1 
Initial  load. 

Tensile  strength 

.0008 
.0013 
.0017 
.0020 
.0056 
.0066 
.0077 
.0088 
.0100 
.0113 
.0119 
.0132 
.0143 
.0163 
.0186 
.0206 
.0228 
.0250 
.0304 
.0351 
.WA 
.0550 
.0676 
.0804 
.0976 
.1111 
"    .13 
.16 
.19 
.21 
.25 
.28 
.31 
.38 
.47 
.53 
.68 
.85 

.0011 

.0074 

.0106 

.0196 

.0506 

••1 

Fractared  three  sections,  and  tore  oat  plate  at  two  sections. 

End  section,  silky,  slightly  lamellar;  second  section,  granular,  radi- 
atingr  from  silky  metal  immediately  at  side  of  outside  rivet-hole.  This 
granular  section  fractared  about  %*'  in  front  of  center  line  of  rivet-holes. 

Elongation  of  rivetholes,  ".90, ''.92,  ".98. 


Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate jiounds  per  square  inch.. 

Tension  on  net  section  of  plate do — 

Compression  on  bearing  surface  of  rivets do.... 

Shearing  on  rivets do 

^Ificioncy  of  Joint,  67.7  per  cent. 

IL  Ex,  31 96 


40,040 
6;),  5tO 
108.  270 
40. 910 


iCx> 


\ 


\ 


.       O 


i 
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Jreaa. 

Plate.  j^roM  sectional  aren «4quii.rt)  inihee..  10.187 

Plate,  D«)t  iN3ctioii)iI  area do 0.417 

Plato,  bearing  aarface  of  riveta do 3.770 

Kivota,  aheariiiK area du....    9.818 

[Steel  riveta.1 


Applied  loada. 

In  gauised  length. 

Keniarka. 

Tot^l. 

inA. 

JSlougation. 

Set 

Pounds. 

10. 187 

20.374 

30.561 

40.  748 

50,935 

til.  122 

71,309 

81.496 

91.683 

101,870 

112,067 

122,244 

132.431 

142.618 

152,805 

162.092 

173,179 

183,306 

193.553 

203.  740 

213,927 

224. 114 

234,901 

244,488 

254.675 

264,863 

275,049 

285,236 

295.423 

305. 610 

315.797 

325.984 

336,171 

346,358 

356,545 

366.732 

376.919 

387,106 

397,293 

404,600 

Pound*. 
1.000 
2.000 
3,000 
4.000 
5.000 
6.000 
7,000 
8,000 
9.000 
10.000 
11,000 
12,000 
13,000 
14.000 
15,000 
16,000 
17.000 
,  18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25^000 
26.000 
27,000 
28,000 
20.000 
30,000 
31,000 
32,000 
33,000 
34,000 
SJsOOO 
36,000 
37,000 
38,000 
39.000 
39,720 

Inch. 

0. 

.0001 
.0004 
.0007 
.0009 
.0012 
.0006 
.0083 
.0004 
.0103 
.0120 
.0130 
.0144 
.0153 
.0163 
.0173 
.0188 
.0208 
.0235 
.0261 
.0293 
.0328 
.0373 
.0455 
.0638 
.0780 
.0855 
.1022 
.1185 
.1405 
.15 
.18 
.21 
.25 
.29 
.36 
.44 
.54 
.67 
.85 

Tneh. 
0. 

Initial  load. 
Tenaile  strength. 

.0004 

.0092 

-.0147 

.0528 

Tore  out  phite  in  front  of  rivet-boles. 
Elongation  of  rivet-boles,  1".01,  ".85, 1".05,  ".85. 

Maximum  atre»s  on  Joint. 

Tension  on  gross  section  of  plate poumU  per  square  inch . . 

TenMion  on  net  section  of  plate ^o 

Coropreaaion  on  bearing  sorlaoo  of  riveta do — 

Shearing  on riv«to Ho.... 

BfflcieiDey  of  joint,  67.3  per  cent. 


39, 720 
63,050 
107,320 
41,210 
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TAIUTLATION  OF  SINGLE 


139fi 
1U97 


I30H 
1390 


1400 
1101 


Sheet  lottorn. 


U 
R 


R 
K 


R     ;     R 
R  K 


1402 
1403 


1404 
1405 


R 
R 


STKEL  PLATE. 


Style  of  jiiinL 


OOOOOO^ 

IOVm 


{ 


2399         2399 


\ 


{ / 

cxyoooo 


JiL 


I 


\ 


I-     I 

oooooo  *^ 

/       \ 


OOOOOO 


I 


) 


Nominal  thick 


PUto. 


Inch. 


CoveiH 


Inch, 


Sixrof  ! 

nvetaand, 

boles. 


thick- 1 

puii-. : 


Itu-h.     I    IiukJ 


|»aml?       .4?! 
'•audi  ,     .W 


1,1  mim!  J        .4?* 


(a  Midi 


I* 
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RIVETED  nUTT  JOINTS. 

ST££L  PLATE. 


Sootioual  area  of 
pluteu 

inch. 



Tonftile 

Gross*. 

N»t. 

Bearins 
Aurfacn 
ofrivotii. 

Shaorins 
area  or 
rivets. 

Htrolli^th 
of  plate 

per 
nquare 
inch. 

Ttmnion 
ongroaa 
noction 
of  piate. 

Teofliou 
on  net 
fieciion 

of  plate. 

Cora- 
profwion 
on  bear- 
ing; Bur- 
fnoeof 
riveta. 

Sheariuf; 

on 

riveta. 

S.f  itiei*. 

Sq  iueh. 

Sq.  inch. 

8q.  inch 

Pound*. 

Pounds. 

Poundt. 

Poundg. 

Pounds. 

r$.  o:.i 

5.  ite^2 

2.R86 
2.9W 

2.165* 
2.178 

6.961 
6.301 

67.180 
57,180 

37, 7.W 
38,!MM 

*88,080 
•0,900 

35,070 
37.370 

6.439 

3.267 
3. '266 

2.178 
2.173 

6.301 
6.301 

67.180 
67.180 

4ri,560 
30,260 

7li,fHM 

113.960 
98,290 

46,820 
40,il90 

!>  812 
5.796 

3.«r.6 

3. 622 

2.187 
2.174 

5.301 
5.301 

57,180 
57,180 

37.000 
30.420 

59,140 
«3,OSO 

98.830 
105, 100 

40,770 
43.100 

5.41« 
6.477 

2.Rdl 
2.9J6 

2.526 
6.551 

7.216 
7.216 

67.180 
67,180 

38,890 
38,250 

«1»,IIO 

yi,«oo 

79, 130 
81,730 

27.690 
20,030 

5.J02 

.T2B1 
3.2ir7 

2.651 
2.567 

7.216 
7.216 

87,180 
57.180 

37.910 
43.730 

77,«AO 

86,670 
100,120 

30,640 
35,480 

Em- 


Per  ci. 


66.1 

68.1 


79.6 
68.6 


64.7 
68.9 


64.5 
66.9 


66.3 
70.4 


Temper 

atun^ 

of  joint 

in  de- 

ffreen 

Fiiliren- 

lieii. 


200 


300 


350 


250 


300 


152S         TESTS    OF    IRON,  STEEL,  AND    OTHER    MATERIALS. 

TABULATION  OF  SINGLE- 
STBBL  PLATB-ConUnned. 


Sh<»et  lcU(> 

rg. 

KoraiDfl 
Plate. 

il  thick- 

M. 

Cover*. 

Sixeof 

iiret««nd 

holes. 

1 

i 

o 
6 

Plate. 

Ovent 

Stjlo  of  joint. 

Artnal' 
tbJrL- 

pile. 

1 

/n«*. 

Inch 

JndL 

/«rt 

\       ; 

1106 

ito7 

8 

S 
S 

S 
S 

o<>c?ooo 

f—               2»»'           — « 

t 

1 

:< 

JAOdi 

.4<i 

{ 

\ 

I 

} 

MOH 
1 40!) 

T 
T 

2 

Q 

(1 

t 

'k 

Muidl 

.4*2:* 

\ 

Jf2l99                     JM» 

\ 

1                                 ■ 

14]0 
Ull 

T 
T 

o 

0 

0 

o 

f 

i 

t 

1SSI 

.4jn 

f 

\       ; 

14)2 
M13 

R 

R 
R 

R 
R 

odSooQ' 

1 

i 

:^ 

»«h11 
13  And  1 

r    1 

\       / 

1414 
14  ir. 

S 
8 

S 

s 

8 
6 

*-            23%"             ^ 

1 

§ 

|l»di 

.47^ 

/ 

1 
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RIVETED  BUTT  JOINTS—Continnwl. 

STEEL  PLATE-CoDtinaed. 


SectioiMil  araa  of 


OrfMMi. 


.  inch. 


5.997 
e.010 


A.561 
6.512 


6.  flri9 
6.  i»i(} 


Net 


narfaca 
n(T\y»ts. 


a.  inch. 


3.520 
3.587 


4.010 
3.982 


4.  .134 
4.  .'{70 


Ti.  813 
5.  772 


6.023 
5.967 


2.900 
2.ft46 


3.101 
3. 1.S0 


Sh<MU'inff 
arAAof 
rivetA. 


2.46ft 
2.473 


8g,ineh, 


7.216 
7.210 


2.  .'»l 
2.  fvIO 


2.  .VJR 
2.  .MO 


2.904 
2.KHU 


2.R32 
2.808 


7.210 


7.210 
7.216 


9. 426 
0.425 


0. 425 
9.425 


Teimile 
Mtren^th 
of  plale 

per 
nqiiare 
iuch. 


PotindM. 


.•»,  050 
59,050 


00,000 
6(1,  OOi) 


00.000 
60,0IN) 


r»7, 180 


5D,0rrf> 
hO,  OfiO 


Maximum  atreiia  on  Joint  per  oqaare 
inel^. 


TnnRfon 
oni^oiM 

ofpUto. 


Pounds. 


TonHlnn 
on  not 
NocMon 
of  plate. 


Poundn. 


44,790   7«,IIO 
39,210   lkl,4ft:iO 


SO.K.'U)   «5,9IO 
40,610   74t/J*iO 


45.  306 
40.  or>o 


3.5, 920 
34,390 


35,  000 
40,  250 


71,090 
6.1,  :<90 


yi.yyo 

6N,7.«40 


Com 
rivets. 


PouYu/ff. 


108,  P30 
93.  310 


102,500 
1 19.  'JKi) 


123, 050 
10H,H00 


71,000 
08,780 


71, 430 
H5, 510 


Bffl. 
cienoy 
ofjuiut. 


Poundt. 


«7,220 
32,060 


86.230 
4*J,4NM» 


PereL 


76.0 
66.3 


60  4 

77.  C 


I.TiNMI       7.5.5 

:iN,5;i4»     00. 7 


22,150 
21,060 


22,300 
25, 480 


02  8 

6u.i 


59.2 
68.1 


Temper- 
atare 

of  Joint 
inde- 
Kreee 

Fahren- 
heit. 


&iO 


nvi 


250 


30C 
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TABULATION  OF  SINGLE. 


Sbeot  lottc 

n». 

1 

6 
>5 

Plalo. 

COVOTH. 

141G 
1417 

S 
T 

a 

Q 

1418 
1419 

f) 
o 

o 
o 

1420 
1421 

V 
V 

p 

V 

p 
p 

1422 
1423 

s 
s 

s 

s 
s 

1424' 
1425 

T 
T 

0 
0 

o 

0 

STEEL  PLATE— Continued. 


Style  «»f  joint. 


/ 


I 


SWpitch. 

K>-o-o-o-oo^ 


\ 


\  I 


I 
\ 


I 


2f^pifrh:  ~ 

K>ooo-<3a 


I 


\ 


{ 


Oicm.o-o 

Jiaa         idij 


J 


a^^pHcTCr 


Nominal  thick- 
ncM. 


Plate. 


Inth, 


Covers. 


Inch, 


Six«*or 

ri%'etjiaod 

hol0« 


TndL 


A  ■  ]«an«ll 
1*;  I  {'i  uu<]  1 


ActDia 

thick 
pbtA 


Imfk 


.4fr 

.4*:' 


t'b  j  1j;»«m1i 


{2An«1 1 


IS  »n<l  1 
UftoHl 


.4M 
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UIVETED  nUTT  JOINTS-ContiniiMl. 

STEEL  PLATE-Coutinnod, 


Soc.tiotiul  ftr«'ji  of 
]llat«). 


N'.:t. 


«f  rivi'tM. 


Slioiirin^ 
arra  (if 
rivct-H. 


Sq.  inch 


r,.327 
e.512 


r..R59 


7.164 
7.  2.15 


fi.167 
a  220 


Sq.  inch. 


3. 510 
3.620 


3.073 
3.091 


4.320 
4. 347 


3.822 
3.8.'»5 


4.240 
4.217 


Sq.ineh. 


2.808 
2.tm 


2.880 
2. 802 


2.874 
2. 8H8 


2.345 
2.3Cr> 


2.420 
2.41S 


Tiiwllo 
St  r««ngi  li 
of  \Ai\U- 

por 
M|tiAie 
inch. 


Sq.  inch. 


9.  425 
0.425 


0. 425 
0. 425 


9.425 
0. 425 


7.8M 
7.8&t 


7.854 

7.854 


Pound*. 


69, 050 
CO.UOO 


60,000 
tiO.  OOi) 


50,  o<m 

58. 000 


50,  050 
59, 050 


00.000 
dO.OijO 


Mftxiiimiii  atrofw  on  joint  ])or  Bqiiare 
inch. 


T<»n.sion 
on  j;roHH 
Hoction 
of  plate. 


rournU. 


34,600 
30,950 


'IVnftion 
on  n»t 
M'ciion 
of  plat  (5. 


Vmtnds. 


43,710 
38,  720 


75,460 
IIO,r70 


44.840 
38,  710 


30,  730 
45,  420 


48. 0-'iO 
40,G0() 


r4,l»70 


«4.I10 

9:1.450 


76,890 
ll.'l,N4»0 


Coin- 
preimion 
on  hoar- 
inp.  Hiir- 
fac-e  of 
rivotrt. 


Pound*. 


78.000 
83, 220 


Shonrinj:! 

on 

rivot«. 


103,880 
92, 150 


112.250 
96,  Hr»0 


Poitwl*. 


23,160 
25, 530 


Em. 

cioiicy 
of  joint 


Per  et. 


60.3 
61.5 


31,810 
28, 270 


34,230 
2!»,  780 


104,400       31.200 
119,450   :I5,N40 


137.110 
111,400 


4I,510 

.'U,  2HU 


72.8 
04.5 


77.3 
60. 9 


07.2 
70.  9 


TcmpiT- 
atur« 

of  joint 
in  de- 
gree's 

Kjihn-n- 
h«it. 


200 


(*) 


(t> 


400 


81.5 
67.6 


(!) 


*  Rtrainoil  while  at  the  tpniporatnro  of  400^  Fahr.  .inil  nlh»\v«Ml  to  cool  ln'foro  niptnro. 
I  Strainoil  whilo  ;it  fho  toiiiprraturo  of  .^iK)""  K;ihr.  jiikI  .mIIouimI  to  rool  h»'fom  riipfuro. 
;  Straintsd  whilo  at  the  t^niporatiin-  of  TiOoo  F.ihr.,  th«"n  ooohJ  to  150'  Kjihr.  and  ruptured. 
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TABULATION  OF  SINGLE 
STKKL  PLATE— ConUnaed. 


Shoet  Icttoni. 

1 

6 

Plato. 

Covers. 

1426 
1427 

S 
R 

S 

S 
8 

1428 
14.29 

T 

S 

• 

8 

\ 

14.')0 
14ai 

n 
u 

O 
(1 

0 

o 

1432 
1433 

P 
P 

p 
p 

1414 

1415 

R 

8 

8 
8 

% 

style  of  joint. 


\ 


I 


I- 


\ 


J[i£ 


'^enZ 


2Sf 


o 


o^ 


la^u^iefi 


Nominal  thick- 
naM. 

Plate. 

CoverH. 

Inch. 

Jneh. 

1 

S 

\ 

^: 

\ 

'A 

\ 

S 

\ 

S 

SlKOOf 

riretaand 
holetfu 


Inek. 


I 
I 

Actual 

thick 

imtiKtri 

plalr. 


jMk    I 


.474 

.47-  . 


l^ancllil     .47!» 
l]^aodlil      .¥>'•, 


lA"idlJ 
l,*«andl| 


IVkandU 
lAMdl* 


.4iM 
.4lC 


.4M 
.4^] 


lAaadli      .4rr 
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RIVETED  BUIT  JOINTS— Continued.. 

STEEL  PLATE-CoDtinaed. 


Sectional  wrea  of 
plAUs. 


GruBii. 


Sq.  inch. 


f}.0u3 
6.012 


6.471 
6.278 


6.807 
6.882 


7.270 
7.216 


6ul93 
6L233 


Nut 


aurfiftce 
of  ri  veto. 


2.853 

2.836 


3.238 
3.130 


3.620 
3.632 


4.043 
3.068 


8.538 
8.560 


Sheariii*: 
area  of 
riveU. 


8q.  itteh. 


3.200 
3.206 


a233 
3.138 


3.277 
3.2S0 


3.827 
3.247 


2.655 
2.672 


SqAneh. 


11.928 
11.9-J8 


11.028 
11.928 


11.928 
11. 928 


11.028 
11. 928 


0.0«0 
8.040 


TeDMtle 
streoKth 
of  platu 

per 
miiiaro 
iuch. 


Poundit. 


SO,  050 
5(1,  O&O 


GO.OUO 
50,050 


58^000 
58,000 


58,0(10 


60,050 
58,050 


Maximum  streiw  on  Joint  i>er  square 
inch. 


TennioD 

OUgTOBB 

section 
of  plate. 


Tension 

on  net 

^section 

of  plate. 


Paunda. 


35,070 
30,420 


Pounds. 


74,4  lO 
II4,»10 


40,330 
3:1,420 


NO,0*JO 
«tf,840 


30,300 
33,660 


36.140 
44,490 


36,670 
86,200 


69,150 
4»3,»70 


«4,190 
63,370 


Com- 
pressiou 
on  bear- 
ing sar- 
face  of 

rivets. 


Shearing 

on 
rivets. 


Pounds. 


66,340 
57,330 


80.730 
66,840 


70.500 
71,160 


81,430 
99,010 


85,540 
84,420 


sor- 

olenoy 
of  Joint 


Pounds, 


18,630 
15.410 


21,880 
17,590 


21.  040 
10,450 


22,030 
28,900 


22,850 
22,680 


Pcrct. 


50.3 
51.8 


67.2 
56.5 


62.7 
58.0 


62.8 
76.7 


62.0 
61.2 


Temper- 
ature 

of  Joint 
in  de- 
grees 

S«hren 
belt. 


300 


350 


700 


500 


1534        TKSTS    Of    lUON,    STEEL,    AND    OTHER    MATEKIALS. 

TABULATION  OF  SINGLE- 
STKKL  I'LATK— Continued. 


Sheet  lutti)ri». 


PLito. 


14%        T 
1437 


1439 


1440 
1441 


1442 
1443 


U 

U 


IT 

U 


Cov 

er^^ 

O 

0 

O 

o 

V 

V 

V 

V 

V 

V 

V 

p 

V 

p 

V 

p 

% 

St^  K>  of  joint. 


Moiuinal  thick- 


-^f^ 


Inch. 


I 


\ 


V  / 


( 


I  : 


a 


<>over». 


Inch. 


SiMof 

rivitMaud 

holes. 


iMh. 


li'^undli 


I 


Actiui, 
thick  I 

pUUv  I 


Inek. 


.4W 


l,'«andU 


Ij^andU 


.4M 


.4C' 

.k3 


],VMidU 
'     andlA 


.483 


TESTS    OF    JUON,  STEEL,   AND    OTHER    MATERIALS  1535 


RIVETED  BUrr  JOINTS-Coutiuned. 

STEEL  PLAT£.-Cuutixiu»d. 


kSocUuuul  aroa  of 

plato. 

Trnslltt 

Ik'arins 
fturface 

Sbeaiiiie 
area  of 

atroiij;th 
ofpluU) 

VrtKwf. 

Net. 

of  rivets. 

rivvU. 

per 
Miitara 
iiich. 

Sfj.  inch. 

*/.  Utch. 

J*/.  incA. 

Sq.iwh 

PifUtldt. 

e.ffCJ 

3.921 

:'.7ll 

9.940 

60,000 

carj 

A  921 

?.711 

1».94U 

00,000 

• 

6w965 

4.24ar- 

2. 7J2 

n.MO 

6.974 

4.246 

2,7J8 

9  MU 

7.230 

4.510 

2.711 

0  940 

58,(00 

7.250 

4.528 

2.722 

9.  WO 

&8,000 

7.6« 

4.837 

2.717 

9.940 

57. 410 

7.IW 

4.843 

2, 722 

• 
9 

9  940 

57,410 

1 

Maximum  atroM  on  Joint  per  square 
inoh. 


Te.nsiuu 
oiii^rotM 
i»eotlon 
of  plate. 


Pvutid*. 


42.  4:M) 
U8, 7120 


Puufulif. 


ri,6i« 

05,410 


40.  O-O 
38,900 


TOvVSO    119,:{i:0 
03,MS»0     99.*H*> 


39.180 
40.030 


38. 570 
39,160 


TtmAlOII 

on  not 
aection 
olplale. 


Com- 


fu(^  of 
rivclti. 


1'uuiuJm 


103,  580 
94,  730 


o*i,e»o 

ti5,«0O 


60,450 
01. 170 


104.500 
108,  220 


I07,«I10 


on 
rivoiif. 


Founds. 


38,250 
25,840 


32,680 
27,200 


28  500 
20,630 


29. 410 
20.  800 


Effi. 
rioDcy 
of  joint. 


Per  et. 


70.5 
G4.5 


80.3 
67.0 


67.6 
.0.0 


67.2 
08.2 


Temper- 
atuio 

of  Joint 
in  de- 

Fabren- 
lieit. 


500 


500 


200 


1536        TESTS   OF   IRON,    STEEL,    AND    OTHEE   MATERIALS. 


TABULATION  OF  SINGLE- 


STEEL  PLATE-Continaed. 


1444 
1U5 


1446 
1447 


1448 
1449 


1450 
1451 


1413 
1468 


Sheet  letters. 


Plate. 


V 

V 


V 
V 


V 
V 


w 


V 
V 


Covun. 


Style  of  Joint 


; 


Kxx>ood'^ 


V  / 

oooooo^ 


jiS. 


( 


\ 


Nominal  thicks 


Plato. 


Covora. 


Inch. 


Inch. 


I 


Biseof 

rivetaaiid 


Jnek, 


liand   I       .CI 

liaBd  {    .cm; 


Actual 
thick 


ImdL 


11^   t 


^^\ 


IIS3I   :S 


.61<l 


.n 


ItsSJ 
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KIVETED  BUTT  JOINTS— Continued. 

STEEL  PLATE-Continned. 


Sectional  are*  of 
plate. 


Groaa. 


Net. 


Bearing 
Burlaco 
ofriveta. 


Shearing 
area  of 
rireta. 


Teuailo 
atronjE^b 
of  plate 

per 
aquare 
inch. 


Maximum  ntreaa  on  Joint  per  square 
inch. 


Tension 
onfnxMM 
acction 
ofplate. 


Tension 
on  net 
aeciion 

ofplate. 


Com 
prpsalon 
on  bear* 
Injir  Aiir- 
face  of 
riveta. 


Shearing 

on 

rivets. 


Bffi. 
ciency 
of  Joint. 


Temper- 
alure 

of.iuint 
in  de- 
jrreea 

Fahren- 
heit. 


8q. 


0.086 
7.020 


Sq,in€h, 


3.728 
3.744 


Sq.inch. 


3.260 
3.276 


Sq.  inch. 


7.216 
7.216 


Pound*. 


65,000 
55,000 


Pound*. 


33,750 
34,530 


Pounds. 


64,740 


Potgnd*. 


72,330 
74,000 


Pounds. 


32,670 
33,590 


Poret. 


60.1 
62.7 


7.382 
7.488 


4.1S8 
4.212 


3.234 
3.276 


7.216 
7.216 


55,000 
55,000 


36,760 
35,  U'O 


69,340 
69^440 


84,010 
80,280 


37,656 

36^440 


66.0 
63.8 


7.018 
7.056 


4.658 
4.680 


3.260 
3.276 


7.216 
7.210 


55,000 
55,000 


41.030 
36,800 


7f,il76 
69,966 


101,840 
80,370 


40.010 
40,670 


76.2 
66.0 


300 


8.241 
&249 


5.030 
6.042 


3.202 
3.207 


7.216 

7. 216 


57.200 
57,200 


30,320 
36.850 


60,900 


101, 180 
04.700 


4i.900 
42, 130 


68.6 
64.3 


4110 


7.488 
7.440 


3.744 
3.720 


3.744 
3.720 


0.425 
0.425 


66.000 
55,000 


32,080 
82,060 


64,196 
64,116 


64,150 
64.110 


25.480 
25,300 


58.3 
58.3 


H-  Ex.  31 97 


1538        TE8TS   OF   IKON,    STKKL,    AND   OTHER   MATEKIAL8. 

TABULATION  OF  81K6LE- 


ttT£SL  PLJlXA-ContiBiied. 


Sheeb  letters. 

■*J 

s 

o 

Plate. 

Coven. 

^ 

MM 

V 

E 

E 

1455 

V 

K 

S 

1456 

W 

O 

F 

1457 

W 

G 

Q 

145R 

W 

1 

I 

1460 

W 

U 

H 

HGO 

X 

I 

1 

1461 

X 

J 

I 

1402 

V 

F 

F 

1463 

w 

P 

F 

Style  of  Joint. 


'^WpOeK: 


yieK: 


JUL 


^ 


nominal  thick, 
neas. 

Plato. 

Coven. 

Jtieh. 

Inch, 

\ 

1 

1 

1 

1 

t 

\ 

? 

\ 

.* 

rivetoaed  "^S 


Jnek.       InA. 


a=si 


ussi 


.fit 


n=ii 


it 


1 

•ad  1 


TESTS   OF    IRON,  STEKL,  AND   OTUBK   MATERIALS.         1539 


RIVETED  BUTT  JOINTS— Continued. 

STSKL  PLATK-ContlDuc^. 


s<«ction«l  aroa  of 
pUto. 

Grum. 

N«t. 

Sq.inch. 

JSq.inch, 

7.88U 

4.19» 
4.172 

8.262 
&240 

4.500 
4.683 

8.M2 
8.W4 

&002 
5.010 

ft.  255 
9L282 

.5.553 
5.574 

8.250 
7.9«5 

5.100 
4.925 

DearinR 
Burfavo 
ofriTeto. 


Sq  inch. 


3.732 


She.li  Ins 
nreaaf 
riToto. 


Twi*ll»> 
strviii;:!  h 
ul'plaio 

per 
sqoaix: 
inch. 


Hq.iruk 


9.425 
9L425 


3. 072 
3.066 


3.000 
3. 648 


3.702 
3.708 


3.150 
3.040 


9.425 
9.425 


9.425 
9.425 


Vt*unJ§. 


56,000 
55,000 


57,290 
57.200 


57.200 
57,200 


0.425 
9.425 


7.K54 
7.854 


55,040 
66,040 


53^000 
57,29U 


Maxtbinin  »tieiM  on  Joint  per  square 
Inch. 


TfDNioil 

on  gntMM 
Miction 
uf  pinto. 


Poundt. 


Toniiion 

on  net 

Mcction 

of  plate. 


Pounda. 


34,120  64,440 
31,000  tf4,*^SlO 


30.400  03,680 
36,020  64,896 


37,720 
37,540 


6A,310 

64,890 


37,300 
37,000 


35, 780 
36,060 


69,I60 
61,616 


JS7,  840 
GO,  770 


Com 

proHMioii 
(01  bf»r- 
iuc  Kur- 
face  of 
riveUi. 


Pound*. 


72. 510 
ri.  250 


Slu'nriu^ 
ou     ' 
rlvi'tM. 

Pounds 


28.710 
28' 420 


83,110 
81,040 


80,200 
89,170 


03.250 
02,620 


03,810 
00, 840 


3.'.  000 
3L52U 


38,400 
34,510 


36,636 
36,446 


37,6*^6 
37,J06 


of  juiut 


Peret. 


60.0 
61.8 


61.6 
02.8 


65.8 
65.5 


66.6 
66.1 


65.0 
04.5 


TonitNT- 

ataro 
oi  Joint 

ii.  dr. 

ff  1 1—» 
Fiilireu 

belt. 


1540         TESTS    OF   IRON,  STEEL,  AND   OTHER   MATERIALS. 

TABULATION  OF  SINGLE 


STEEL  PLATE-Contiiiued. 


Shoot  lottora. 

Nominal  thick- 

11 OM. 

Size  of 

rivets  and 

bulcs. 

1 

1 

■s 

1 

Plato. 

Covors. 

Stylo  of  joiut. 

Plato. 

COVOTJ, 

Acmal, 

uikk- ; 

neMof 
pUlc 

\           1 

Inch. 

Inek. 

Jim:*. 

/ndL 

1464 
1465 

V 
V 

E 
V 

E 
£ 

pS^oo 

\ 

1 

\&A 

.6^4 

r       ] 

{            } 

1466 
1467 

W 
W 

G 
G 

1 

P<^>Q 

\ 

\ 

1 

\t^'A 

.CIS 

1468 
1469 

H 

I 

I 

K 

'om^: 

1 

\ 

1 

IWJt 

.613 

.6B» 

J 

\ 

1470 
1471 

X 
X 

J 
J 

I 
I 

K 

po^oc 

1 

\ 

1 

l^MMtU 

.6» 

1 

\ 

1472 
1473 

V 

K 

F 

"*F* 

[ 

CK^O 

[ 

\ 

( 

' 

1 

1 

TESTS   OF   IRONy  STEEL,  AND   OTHER   MATERIALS. 

RIVETED  BUTT  JOINTS— Continaed. 

STSEL  PLAT£— ContiniiAd. 


1541 


Sectional  area  of 
plate. 


OriMM. 


Sq.  inch. 


7.050 
7.949 


8.209 

am 


&735 

&aeo 


9. 288 
9.S40 


a239 
7.978 


Not. 


Bearing 
ntirface 
ofrivotH. 


Sq.  inch. 


3.738 
3.744 


4.131 
4.090 


4.597 
4.579 


6  107 
5-082 


4.706 
4.662 


Slirarinp 
an*si  t-*t 
rivctH. 


Sq.ineh, 


4.212 
4.205 


4.138 
4.091 


4.188 
4.111 


4.178 
4.168 


8.633 
8.420 


Tenalle  i 

srren/iCthl 

^  liU  Jf  rOHH 


Sq.ineh 


11.928 
11.928 


11.028 
11.928 


11.928 
11.928 


11.928 
11.928 


9.940 
0.940 


I  Maximnm  stress  on  Joint  per  square 
inch. 


M|iiuro 
inch. 


Rod  ion 
of  plate. 


Tension 

ou  net 

section 

of  plate. 


Pounds. 


55,000 
55,000 


57,290 
65,940 


57.200 
57,290 


65.940 
65.940 


55,000 
57,290 


PoundM. 


31,090 
31.090 


Pounds. 


611,1  MO 
6ll,OilO 


83,150 
83.240 


4i«,t»ao 


34,200 
34,790 


6A,110 
6«,030 


34,960  63,64M» 
84,770  tt3,*JlM» 


30.350  63,640 
37.100  OA,09O 


Com- 
prefMion 
on  bonr 
injj  snr- 
face  of 

rivets. 


Pifundt 


58,000 
58,780 


68.240 
66,240 


72,330 
73,540 


77,740 
77,270 


84  770 
86*400 


P<mnd».  Peret. 


20,720 
20,720 


22,060 
22,720 


25,090 
25,850 


27,230 
20,930 


30, 180 
29,780 


56.5 
50.  .''i 


57.8 
58.0 


59.8 
60.7 


62.5 
62.1 


66.1 
64.7 


1542        TESTS   OP   IRON,    STEEL,    AND   OTHEE   MATERIALS. 

TABULATION  OF  SINGLE- 
8TEBL  PLATB-C«ktiBiiecL 


1474 
1475 


1476 
1477 


1478 
1479 


1480 
1481 


Sheet  letters. 


Plato. 


W 
W 


W 
W 


X 
X 


n 


Covera. 


II 

a 


D 


Style  of  joint 


'J^^^H. 


JA^* 


I 


i^7e 


\ 


\ ; 


I 


\ 


Xonifnnl  thick- 

IMMf. 


Plate. 


Oovent 


Inch. 


Size  of 

rivetRand 

holejA. 


Inch, 


I 


Aetna] 
thick. 

DtfMof 

plate. 


/•dL 


l^anfll); 
-j^andU;     .610 


l,>«aii4li      ,m 


TEbTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS.        154?^ 


RIVETKD  BIJ'IT  JOINTS— Continued. 


8TBBL  FLATS— Continued. 


Scr  tlonal  arc«  of 
plMte. 


KiMWh, 


8.381 


KKMl 
&T30 


9. 240 
».345 


7.8ia 
7.783 


Not 


Boarinjr 
ofriveU. 


S^MtChm 


4.0M 


.'>.4fi 
5k  313 


.•i.773 
5.a&l 


3^000 
4.96B 


ShenriDR 
urea  of 
rWotH. 


Sq.ineh. 


3.426 
a431 


3.431 
3.426 


3.405 
8.504 


3.813 
2.795 


Bj.ineh. 


0.940 
9.  MO 


0.040 
9.940 


0.940 
9.940 


7.052 
7.  OM 


Tenftile 
ntrnnKth 
of  plato, 

JHT 

nqnuro 
Inch. 


Poitnd*. 


.17,200 
67. 290 


.T7,2no 

67,290 


56,940 
55,910 


55,000 
.'>5,0u0 


Maximum  stress  on  joint  per  miumv 
inch. 


'L*enfilon 

on  /-roiw 
Ki»cdou 
of  plate. 


Povndt 


M,  1.10 
3H,  120 


3«.C20 
38,180 


6.%t40 


38,480 
38,410 


87.840 
38,440 


Trasion 
on  net 
section 

of  plate. 


PoKtub. 


64,6.10 
«4^540 


..I 


Com- 

in^  nnr* 
fnee  of 
rivets. 


PoundM. 


on 
rlvrtH. 


Efll- 
ri»'npy 
of  J  (link  I 


Pmindt. 


03.110       32,090 
03,  r.O       32, 140 


00,410 

07, 4;:o 


64,570,  I ''2. (130 
Ill.iSO:  10-.',  410 


00,060  ! 


103, 730 
100,700 


34.  310 
:U,580 


36,110 


37,5JO 


PereL 


m.6 

66.5 


07. 4 


OR.  7 
08.6 


67.9 
60.9 


Temper- 
iiture 

of  Joint 
in  do- 

Kshren- 
hoit. 


1544        TESTS   OF   IRON,    STEEL,    Am   OTHER   MATERIALS 


TABULATION  OF  SINGLE- 
8TJEESL  PLATE-ContiniMd. 


Sheet  letters. 

NomiiiAl  tlilok- 

1 

V4 

Plate. 

Covor«. 

Style  of  joint. 

Plate. 

Corera 

Siseof 

ritreleaiMl 

bolea. 

Adstl 
thirk 
neMoT, 

1 

1 

JlMik. 

Jnek, 

JiidL 

JndL 

\ 

} 

1482 
1483 

Z 

K 
K 

K 
K 

<-           jL2r 

0^ 

3* 

1 

;^ 

ItaMll 
iSnidl 

.736 

.7r»7 

\ 

1 

1 
J 

1484 
1485 

z 
z 

K 
P 

K 
P 

mj^^&^>^ 

o 

1 

ii 

f  1  and  1 

Iftandl 

.74? 
.76 

iiB9             jueit  \ 

1 

1 

; 

IP^teh:^ 

t 

1486 

1487 

z 
z 

L 
L 

M 
M 

<-            laW^ 

•Q 

\ 

1      S 

l|!!Sdl 

.74« 
.7W 

1 

I 

1 

S^wTnxcfk.  ■ 

f 

1488 
1489 

z 
z 

N 

0 

N 

N 

( 
[ 

ni«r 

^ 

1 

1 

S 

Haadl 
landl 

.T4S 

\ 

; 

---;^i^sf~ 



f 

1490 
1491 

z 
z 

K 
P 

•p- 

pd^ 

Q 

% 

1 

) 

1 

S 

IftSSlt 

.739 
.7R 

1 

~y 

TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


1545 


RIVETED  BUTT  JOINTS— Continued. 

STBEL  PLATK-ContiDiiCKl. 


Scctiona]  ton 
plMe. 


kOf 


9.090 


9.475 
9.7-.:3 


Net. 


BMrinx 
HorfacA 
ofrivctA. 


4.491 
4.5ft7 


5.151 


10.112 
10.320 


10. 624 

Id.  4^ 


5.618 
5  745 


Shearinff 
Rifta  or 
rivets. 


4.416 
4.542 


4.452 
4. 572 


4.404 
4.584 


Tensile 
etntnfrth 
of  plate 

per 
nqiiare 
inch. 


9.425 
9.425 


9.425 
9.426 


PkHmd*. 


50,000 
59,000 


69,000 
69,000 


Ifaxlmnm  etrufi  on  Joint  per  square 
ineb. 


Tension 
on^osM 
section 
of  plate. 


Poundi. 


31.990 
31.  OHO 


Tension 
on  net 
section 

of  plate. 


Com- 
pression 
on  bear* 
iug  snr 
fsce  of 

rivets. 


Ptmnda. 


63,fty« 


34.440  e4,!MO 
34,700  !«7,34« 


9.425      CO.  000 
9.425      69,000 


A.  li»4 
0.078 


9.233 
9.590 


4.353 
4.520 


4.470 
4.410 


4.880 
5.07C 


9.425 
9.435 


50,000 
69,000 


ILfes 
11. 028 


59,000 
50,000 


86.000 
36,780 


4MI,130 


38,120 
34,000 


Shearing; 

on 

rivets. 


Pounds. 


64,090 
64,U7U 


73,290 

73,790 


Effl. 
oienev 
of  Joint. 


Pounds. 


30.030 
30,870 


84.820 
35,800 


78.760 
82, 87U 


31.050 
82,000 


07,940 


90,600 
80.000 


58,750 
65.340 


87.550 
40,810 


Temper- 
ature 

of  Joint 
in  de- 
crees 

rahrea- 
belt 


Peret. 


64.2 
54.2 


68.8 

58.8 


50.3 
62.8 


42,070 
37.830 


24,030 
25,740 


04.6 
57.6 


62.6 
54.2 


1546        TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 

TABULATION  OF  SINGLE- 
STBBL  PLATB-Contdnned. 


Sheet  lettorg. 

Nominal  thick- 
neM. 

1 

6 

Plato. 

Covoni. 

Style  of  joint. 

Plate. 

Covi  r». 

Size  or 

ri  vote  and 
botes. 

Uiirk 

Inch, 

Inek. 

/iw;*. 

.  /aa. 

y         / 

149J 
1403 

Z 
Z 

M 

L 
M 

pc^5o' 

\ 

9 

!  I 

:> 

l^andU 

I 

V 

1 

• 

\            ^ 

U04 
1405 

Z 
Z 

0 

0 
0 

{ 

OOOpOQ 

t 

Vi 

i 

I 

1^ 

l,V«idli 

.7fie 

1 

1406 
1407 

Y 

Y 

% 

P 
P 

xx?aoo 

15.                   — » 

1 

^■ 

l,\iui«ili 

.74.- 

/ 

y 

1408 
1400 

Z 
Z 

L 

L 

L 

Jd£ 

^©^^^^b 

1 

S 

l^andU 

.:44 

T  "" 

i 
1 

1 

1500 
1501 

7^ 
Z 

N 
N 

M 
N 

MOO 

t 
1 

• 

1 

J: 

r 

^^ 

\ 
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RIVETED  BUTT  JOINTS— Continued. 

STEEL  PLATB-ContinnMl. 


Sectional  area  of 


Sq, 


9.  o:ii 

10. 179 


8q»ineh. 


4.983 
&.08& 


10.845 

10.838 


11.  nr. 

10.800 


y«»t. 


Boal-ins 
nnrffice 
ofrivoU. 


&.715 

&708 


&i4e 

&.996 


0.024 
9.776 


10.478 
10.004 


Shoarinc 
arfro  of 
rivota. 


Sq,iiuh. 


4.968 

5.oao 


5.130 
5.130 


5.029 
4.894 


6.501 
5.5?i 


6.192 
5.915 


4.123 
4.204 


4.089 


Teoailp 
streiifitli 
of  plato 

per 
nqoare 
inch. 


Sq.  inch. 


11.  928 
11.028 


11.928 
1L928 


11.928 
11.928 


Maximnm  atreas  on  Joint  per  square 
inch. 


Toniiiitn  TeuMion 
on  ^roHM  I  on  n^l 
sccliou  ■  Hoction 
ofplattf.  ufiilato. 


Poundt. 


59.000 
59, 00  J 


SA.OOO 
50,000 


60. 4?0 
60. 420 


9.940 


59,000 
59,  OUO 


Poundt. 


84,270 
33,770 


Pounds. 


34,  POO 
35. 810 


38,470 
37, 740 


3.->.  TOO 
36, 470 


50,000 
50.000 


38,700 
30,740 


Cora 
preAAion 
on  licar- 
in;;  MQi- 
faco  of 
rivote. 


Shoarinc 

on 

riyots. 


Pounds. 


68.040 
67. 520 


73.780 
75,650 


69,940 
4M4,«50 


«l,9.10 
«3,' 


6A,590 


85,480 
83,980 


81.700 
84, 810 


Effl- 
cioncy 
of  Joint 


Pound*. 


28.590 
28.810 


31.730 
32.540 


36,040 
34.4(;0 


»3,S90 

85,560 


94, 750 
80,880 


Per  et. 


ne.o 

57.2 


59.1 


63.0 
62.4 


57.0 
61.7 


Temper- 

Mturo 
of  joint 

in  <le- 

croea 
I'ahn^n- 

hoiU 


40.850 
.10.99O 


65.7 
62.2 
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TABULATION  OF  SIKGLK- 
STSEL  PLATE—CootinnMl. 


Shoet  letters. 

Nomini 

DC 

Plato. 

J  thick- 
Cover*. 

Sixoof 
rivffAAfii! 

Jmek, 

i 

o 

i 

Pit  to. 

Cororn. 

Style  of  Joint. 

Artnal 

Inch, 

Inch. 

JmL 

\             1 

1602 
1503 

Z 
Z 

O 
0 

P 

O 

1 

■  *« 

\ 

1 

t 

l/««ndU 

.  Til 
;     .741 

\            } 

1S04 
1505 

Z 
Z 

M 
M 

L 
M 

f 

pc^Sq 

1 

f. 

.7C 

1 

i 

ISflO 
1607 

T 
Y 

N 
N 

O 
O 

/ 

\ 
} 

1 
1 

t 

.T?7 
.OS 

I 

1508 
1500 

V 
Y 

% 

% 

9<moo 

1 

S 

I 

1 

1 
1 

1510 
1511 

Y 
Y 

L 
L 

L 
L 

\ 

1 

S 

IAlM,dl| 

1 

.7a 

( 

\ 

; 
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RIVETED  BUTT  JOINTS— Continued. 

8TBEL  PLATB-Continned. 


plate. 

BoftTinK 

■nrfaoe 

ofriTeU 

Sheftrine 
Area  or 
rlTeta. 

Tensile 
strenetb 
ofplAte 

per 
•qnare 

inch. 

Maximum  etieM  on  Joint  per  e^nara 
inch. 

sm. 

cienoy 
of  Joint. 

Peret. 

Temper- 
ature. 

of  Joint 
indo> 

liVihron- 
belt. 

Groeii. 

Net. 

Tension 
on  ennm 
MUSI  ion 
of  plate. 

Tension 
on  net 
section 

of  plate 

Com. 
predion 
on  bear- 
ins  eur- 
face  of 
riTeta. 

Shearing 

on 

riTeU. 

Sq.in«h. 

8q.Uteh, 

89.in^. 

S,.inck, 

Pound*. 

Pounds. 

Pounds, 

Pounds. 

Pounds. 

10.390 
10.603 

&329 
&405 

4.001 
4.168 

9.940 
9.940 

50.000 
50.000 

37.930 
40.0.10 

4Mi,9yO 

97.0'O 
90.600 

39.050 
42,970 

64.3 
68.8 

0.701 
10.287 

4.340 
4.572 

•6.415 
5.715 

14.726 
14.726 

59.000 
59.000 

20,0!IO 
30.010 

52.460 
51,010 

10,280 
•20.900 

40.3 
50.8 

10.307 
10. 474 

4.914 
4.961 

6.463 
5.513 

14.726 
14. 7W 

60,420 
00.420 

33.010 
:i3,0GO 

70,1MN> 
71,070 

03.890 
03.060 

23.660 
23,040 

5.'i.0 
65.7 

11.070 
11.310 

Su542 
6.602 

6.628 
5.018 

14.738 
14.726 

00.420 
60,420 

34.780 
34.670 

4l9,4r« 

60.650 
69,42U 

20,140 
26,620 

57.5 

67.4 

O.OIR 
9.928 

6.243 
6.2U0 

5.075 
4.710 

12.272 
12.272 

60.420 
60,420 

36,120 
30, 940 

7O,40O 

76.680 
77,710 

20.210 
29,880 

50.7 
61.1 

; 

1 
i 

1550        TESTS    OF    IRON,    STIKEL,    AND    OTHER    MATERIALS. 

TABULATION  OF  SIKGLE- 
ST£lkL  PLATB--Goiitiiiued. 


Sheet  letten. 

Komui 

IH 

i 
4 

Plato. 

Covo'u. 

Stylo  of  Joint. 

I'latc 

\           J 

tnek. 

Z 
Z 

pd^>of 

1 

1512 
1512 

N 

N 

1 

f 

\ 

V             / 

15U   ,      Y 

1515   1      Y 

O 
0 

8- 

< 

1 

/ 

\ 

\             / 

1 

1510 
1517 

■y     ■ 

V 
V 

V 

Q 

laaB 

©-"^g^"^| 

•            1 

1 

w\ 

1 

\         / 

1518 
1519 

z 
z 

K 

K 

K 
K 

2SJ 

f-'         ja^      y*^  i 

f 
1 

/       ^'"\ 

\            1 

1520 
1521 

z 
z 

K 
K 

K 
K 

1 

i: 

( 

1      d>0                             \ 

i  si«>of  f;j5^ 


Jfidh.        JndL       ImL 


,'o  ;l|««aii<11| 


1,>«MH1U       .711 


.T4« 


It^^uidli      .741 
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RIVETED  BUTT  JOINTS— Continued. 

STEEL  PIJLTE-CoiiUnaed. 


Sectional  area  of 
plate. 


Groes. 


101328 
JO.  506 


10.929 
10.735 


11.205 
11.108 


Net. 


BeariiiK 

i«urlNO« 

ofriTete. 


Sbearinc 

•TVBOt 

riveto. 


TeDsile 
strength 
of  pUiv 

iM-r 
Miuaro 
inch. 


Sq.ineh.  Sq.inek. 


5040 

&.rjo 


6.179 

e.o?j 


4.888 

4.775 


4.7:^) 
4.803 


9.406 
9.277 


9.054 
9.348 


6. 524 
6.477 


4.681 
4.631 


5.68r> 
5.572 


3.780 
3.706 


3.815 
3.&0U 


'^.inch. 


12. 272 
12. 272 


12. 272 
12.272 


12.272 
12.272 


Poundt. 


50, 000 
59.000 


00.420 
OU.  41*0 


55.520 
60.420 


0.818       50,000 
0. 818  I    50, 000 


Mazimuin  strcMii  on  Joint  i  wr  nqoaro 
inch. 


I    Com- 
Tebnion  Tennloii ,  pi^w^^'oo  «l       , 
on  fn*Oits    on  not  |  on  bear- 1         -     • 
nection    «rctiiiu    iii'^'Aur- 
of  plate. !  of  plattv ;  faco  of 


on 
rivets. 


Effi- 
ciency 
of  Joint. 


rireta. 


Paunda. '  Pout%da. '  Pound*,  i'oundji, 


33, 7.10 
35, 260 


llf,770 


37,030 
38,720 


IIT,OMO 


36. 530 
38.740 


37,560 
30,U0U 


9.818 
9.818 


09,740 

66w440 


62.360 
04,930 


69,1)00 
50,000 


37.600 
36,000 


01,040 

58,440 


74,.r20  '    28.390 
77,570  t    30.100 


87.200  1 
89,150 


80.220 
3  J,  870 


87.440 
92,920 


36.610 

3a,r  — 


93,780 
07,650 


30,110 

30. 8:'>U 


97,000 
93,740 


38.040 
34,il80 


Per  ct 


67.0 
59.7 


62.7 
64.0 


65.8 
64.1 


63.6 
66.1 


63.7 
61.0 


Temper- 
ature 

of  Joint 
ittde- 
gtveu 

Fahn'n- 
beit. 
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TABULATION  OF  SINGLE- 


ST£BL  PLATE-CoDtmncd. 


1522 
1523 


Sheot  letleni. 


Plate, 


Covore. 


M 


Stylo  of  joint. 


; 


JSS2 


\ 


Noiuioal  thick- 


Plato. 


Inch, 


Covers*. 


Inch. 


■fiMof : 
pUte. 

I 


ri  veto  Mid 
holt**. 


Inch. 


IndL 


l^.aiidU        742 


lAvidU 


.7St 


NOTK— The  flfcnres  in  larger  type  indicate  the  manoer  of  failure.    When  dUfisrent  kind  of  tnttm 
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RIVETED  BUTT  JOINTS- Continued. 

STEEL  FLAT£-€oi>tiiiued. 


Sectioiial  area 
of  plat«. 


(jruss. 


•iiij.iaeli 


10.  0.T-' 
1  10.  J2»7 


N«l. 


Beariui: 
HurfacM 
ufrivet«. 


Htj.inch. 


Shtiarinu 
area  of 
rivetH. 


Sq.  inch. 


6..T22         3.710 
6.4J7         3.770 


TouHile 
utreutftl) 
of  platu 

per 
sqaare 
iuub. 


Maximum  titrcaa  ou  joint  per  8(]naro 
inclj. 


Sii.inch. 


9.  Ml 8 
9.81V 


Pmnuis. 


r»o,  om 

59,  Ot'O 


Tensinn 

TooMiou 

ou  gTOM 

on  net 

Hocrioii 

Mection 

of  plate. 

of  plate. 

Efli- 


(^ompreH- 

Hion  on 

boariii;; 
mi  r  face  of.   rivelM.  ! 
rivets. 


Temper- 
ului-v 

of  joint 
in  de 
greeH 

Falireu- 
lieit. 


Pounds. 


40,  (»40 
:j9,  7-iO 


i'ownii*. 


g:i,  000 


rounds.     Pirunds.  \  I'tr  ct. 


40,  UlU 
41,210 


07.7 
07.3 


oocarred  in  tbo  same  joint  it  \s  indicati'd  by  employinj^  larger  type  in  more  tbau  one  column. 
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TESTS    OF    IKON,    8TKKL,    AN1>    OTIJEK    MATKKIALS 

Tablk 

2  Me  of  rJIdcuHo  «/ 
STEEL  PLATE 


Plate. 

No.  of 
tent. 

1308 
1313 
1314 
1323 
1324 
1337 
1338 
1355 

1366 
1350 
1360 
13G7 
1368 
1379 
1380 
1396 

1390 
1401 
1402 
1411 
lil2 
1425 
1426 
1443 

1444 

1451 
1452 
1463 
1464 
1481 

1482 
1480 
1490 
1503 
1504 
1523 

11" 

Percent. 
67.5 
68.3 

Pitch  of  rivet«. 

li'              IJ" 

Per  ernt.    Per  cent. 
68.9,          7-J.8 
69. 0             72. 1 
65.9.          66.4 

64. 0  1          67. 1 

2" 
i*«x  eeni. . 

-J" 

i" 

Ferervf 

68.3 

6ac 

6t.4 
65.9 

64.8 

58.7 

PiT 

'it; 

i" 

62  6 
63.0 

£7.5 

ft! 

tl' 

ftiC 

74.6 
72.7 

TJi.3 

68.2 



flOO 

'  :*! 

68  3            70  1 

•o 

1    V 

04.5             Al  7 

64.  • 

63  0 

65.2 

5R.7 
57.3 

fii7 

r4 

f  J  • 

Ui 

fOO 

6&] 
68.1 

am 
79.6 

XiA 

418.6            6&9 

64.  5             66. 3 

tM     1               3fl0 

66  9  ■          7<^  A 

7^' 

ft 

•  < 

i' ■ , 

j" 

62.8 
60.1 

:*: 

.,  -, 

60.1 
6i7 

66.6 

63.8 
58.J 
5&3 

«6J 

ft> 

$..r 

J4^ 

54.2 
64.3 

51.  • 

5^: 

>» 

! 

5:« 

1 

54 1 

1 

NOTIB.— PiKaren  in  hMry.faeed  type  dewtr  tk^ 
Snp«r  unmben  9t1tf  tlie  teapentut  of 
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^O.  1. 

nugli'-rivtteii  bait  joints, 

STEEL  PLATE. 


1555 


Pitch  of  riyete. 

Diainotor 

of  rivet- 

holes. 

Inehes. 

1 
1 

8 

1 
1 

i 

i 

1 
1 
1 
1 
U 

n 

1* 

1 

It 

1 

}. 

H 

u 

U 

1 

2i" 
Ver  a. 

2|- 
Perct, 

2i" 

2|" 

s»" ; 

2i" 
PereL 

3" 
Peret. 

34" 

3i" 

3§" 

Perct. 

Perct. 

Peret. 

Per  cent. 

Percent. 

Per  ceiU. 

7-'.  7 
74.0 
7«».l 
70.0 
01.5 
63.4 

70.7 
72.3 
63.7 
68.4 

76.8 
67.1 
72.1 
6&5 

69.8 
68.3 
65.4 
68.4 

77.1 
75.0 

73.5 
74.1 

73.7 
73.4 

70.7 
68.2 
65.4 
611 

72.4 
70.4 
65.3 
68.3 

75.5 
75.6 
69.8 
69.5 

*"• 

67.4 
68.3 

6&8 
60.8 

73.2 
75.0 

.......... 

66.4 

aoo 
77.6 

wo 

60.3 

61.5 
67.2 

06.5 

• 

40f> 

68.6 
eao 
64.3 
63.6 
6i.8 
.57.8 
56.0 

m.3 

62.3 
68.0 
57.2 
49.3 
50.8 

350 

75.5 
60.7 

n!s 

64.5 

TOO 

62.7 
58.0 

aim 
77.3 

66.9 

«.3 
fiOO 

76.7 

67.2 

400 

76.9 
62.0 
61.2 

soo 
81.5 

67.6 

000 

70.5 
64.5 

abb 
80.3 

07.0 

800 

67.5 
70.0 

67.9 
6S.3 

!  ' '" 

65.8 

65.5 

'      59.8 

i      60.7 

i      64.6 
!  57.0 

.      59.1 

1      60.6 

1      55.6 

55.7 

1  MM 
1  60.1 

!      62.5 
!      62.1 



05.0 
•4.5 

66.1 
64.7 



66.5 
66.5 

67.1 
66.6 

68.7 

68.6 

67.9 
69.9 

'      63.6 

i      62.4 

57.5 

1    .67.4 

57.b 

61.7 
59.7 
61.1 

65.7 

67.0 

59.7 

64.3 
68.8 
62.7 
64.0 

i  ••; i 

65.8 
64.1 

'63.6  i         63.7 
66.1         61.0 

67.7 
67.3 

joint  did  not  Ihusture  along  line  of  rivetlBg. 
jolnta  teeted  »t  tenip«r»taTe«  above  atmoBpherio. 
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Table  No.  2. 

Table  of  differencm  between  the  efficiencies  and  ratios  of  net  to  gross  areas. — sin^lt-rireitd 

butt  joints^  steel  plate. 


PlfttO. 

No.  of 

U-8t. 

1308 
1313 
1314 
1323 
1324 
1337 
1338 
1355 

1356 
1359 
1360 
1367 
1368 
1379 
1380 
1395 

1396 
1401 
1402 
1411 
1412 
1425 
1426 
1443 

1444 

1451 

1452 

'       1463 

1      1464 

1      1481 

1482 
1489 
1490 
1503 
1504 
1521 

1" 

P.cL 
6.0 
6.8 
&8 
7.7 
8.0 
9.3 
14.8 
18.8 

13.1 

11.  ;j 

11.  1 
11.2 
11.2 
9.7 
6.8 
7.3 

100 

9.0 
11.1 

11.1 
sao 

13.5 
sao 

12.8 

10.1 
12.2 
4.6 

6.4 
9  4 

a3 

8.3 
9.5 
9.4 

4.1 
4.1 
5.5 
7.1 
4.8 
6.4 

li" 

P.et 
4.G 
5.0 
6.3 
7.0 
8.1 
9  0 
8.8 
7.6 

0.1 
T.T 

9.0 
10.1 
5.4 

a9 

6.7 
6.6 

300 
19.6 

8.0 

10.0 
300 

20.1 
6.2 

300 

15.2 
SM 

17.2 
6.5 

».T 

7.6 
7.1 
8.0 
7.8 
8.0 

5.3 
5.8 
7.0 
7.2 
8.2 
8.3 

Idth  of  plato  betwwn  rivet-ljolea. 

terof   1 

U" 

6.1 
5.4 
7.2 
6.1 
8.8 
9.4 
5.9 
7.8 

1«" 
P.cL 

IJ" 

li" 
P.ct. 

•li" 
P.et. 

11" 

2" 
P.ct 

rivei     1 
holes. 

Inch. 

P  ct. 

P.et 

ii 

4.0 
5.6 

11.7 
8.9 
5.8 

10.5 

T.5 
8.8 
7.6 
9.2 
12.1 
8.5 

,  ) 

•     l\ 

11.8 
2.1 
3.5 
6.6 

3.1 

1.6 

13.4 

11.3 

&2 
&8 

7.0 
6.T 

7.5 
7.8 
5.9 
8.0 
9.9 
5.9 

2.1 
VO 
6.4 

400 

17.2 

7.4 
MO 

4.7 

5.9 

700 
10.2 

5w3 

300 

17.4 

8.1 

&0 
7.JJ 
7.2 
8.0 

3.7 

6.G 
6.4 
7.9 
7.4 
7.3 

6.2 

9.6 
7.1 
7.4 
10.4 

i\ 

9.4 
7.2 
9.8 
9.5 

10.5 
10.6 
5.5 
6.4 

. 

5.2 
6.2 

7.9 

9.8 

I 

6.3 
aoo 
16.4 

400 

14.9 
6.5 
6.9 

21.7 

400 

7.5 

600 

3.2 
8.1 
7.6 
7.6 
7.1 

6.7 
-0.4 

8.0 
7.3 
6.8 
8.0 

350 

3.;» 

fiOO 

17.2 
6.9 
4.9 
4.1 

ft 

5.2 

400 

14.9 
floo 
11.4 

5.4 

17.8 
4.0 

19.4 
6.1 

. 

aoo 
5.0 

7.5 

3.9 
4.9 

^    1 
]i  1 

1 

I< 

6.6 
6.0 

9.0 
7.6 

3.1 
ii.T 

7.5 

7.4 

6.2 
5.8 

6.9 

&1 

3.9 

5.9 

-.02 

4.7 
2.4 
5.1 

6.6 
3.1 

6.2 

7.4 

3.4 
7.0 
7.6 
54* 

I 

i 

3.4 

6.0 

S.1 

81" 
iV.cl. 

4.y 

4.3 

I 
! 

, 

KOTC8.— Fifsures  in  heavy.fttced  tyix)  clenoto  thfttjoint  did  not  f^aoiure  alonx  line  of  riretiBir. 

Supor  uumbeni  iiUte  tho  U'tuporaturv  of  Joints  t4Mted  at  temperatariM  abore  Atoio^bc^rK 


TESTS    OF    lUON,    STEEL,    AND    OTHER    MATERIALS 


.15:)7 


Tablk  No.  3. 

Kxcesif  in  strength  of  net  aeoiion  in  joint  over  strength  of  tensile  test  strip— singlerireted  butt 

Joints,  steel  plate. 


1 

1 

Widt 

ti  of  plat 

11" 

e  betwenn  rivot-1 

noloo. 

Perct. 

__   

IJ" 

2" 

Diaino- 
Ut  of 
livot 
holeH. 

1" 

Peret. 

0.8 
ll.l 
15.4 
13.4 
17.4 
19.7 
20.6 
17.0 

21.2 
18.1 
19.3 
19.5 
20.9 
18.2 
15.  5 
14.6 

too 
15.6 

15.8 

20.9 

MO 

25.2 

tfiO 

26.0 
2a3 

9.8 

15.1 

17.7 
16.6 
16.6 
20.2 
20.0 

8.3 
8.2 
11.6 
15.2 
10.8 
14.4 

Perct. 

7.2 
8.K 
10.5 
11.7 
14.4 
17.0 
16.5 
14.5 

14.1 
11.9 

15.0 
16.8 
9.7 
15.0 
12.6 
12.6 

am 
32.8 

14.4 

17.8 

300 

35.8 

11.8 
aoo 

28.8 

34.4 
13.2 

18^ 

13.5 
17.2 
16.8 
15.8 
18.4 

10.1 
14.1 

16.0 
14.5 
17.4 
17.6 

Per  et. 
9.1 
8.1 
9.2 
9  7 
14.7 
15.9 
10.6 
14.2 

Per  rt. 

ift" 
Per  et. 

Inrh.  1 

f,       1308 

Perct. 

Perct. 

Per  ct. 

1 
1 

1 

1 
1 

! 
3 
1 

I 

1 
1 

n 

■     1 

1313 
13U 
1323 
1324 

'  "6*2 
8.5 
14.7 
14.6 
10.0 
I&O 

9.1 
U.0 
11.9 
14.4 
20.1 
14.1 

16.1 
8.2 
5.6 

10.7 

4.7 
2.5 

i  ■     i;m 

^ 

{\       1355 
(         1366 

21.0 
17.7 

12.7 
18.5 

10.6 
10.1 

1350 

1              1 

1360 
13«7 
1368 
1379 
1380 
139:i 

1396 
1401 
1402 
1411 
1412 

;       1443 

1444 

1451 
1452 
1463 
1464 
1481 

1482 
1480 
1400 
1503 
1504 
1521 

ii.o 

12.5 
10.1 
13.5 
17.8 
10.6 

8.4 

330 
10.3 

9.6 
5.8 

11.7 
12.8 
17.0 

■          *1 

14.0 

11.4 
16.3 
15.9 

16.1 
16.5 
8.9 
10  3 

1 

1 

1       ( 

9.8 

12.2 
15.1 

1 

1 

I 

1 

400 
28.9 

12.8 
too 
5.6 

10.8 
700 
12.3 

10.1 

am 
29.6 

i.*i.y 

14.  C 
13.2 
13.6 
15.8 

6.« 

12.1 
12.3 
15.2 
15.0 
14.6 

a7 

ftOO 

27.0 

400 

25.8 

11.3 

12.1 

30.7 

400 
12.2 

3») 

19.5 

5.« 

aoo 
28.7 

11.3 

8.7 

7.3 

1 

!          1 
1        *• 



8.6 

400 

24.0 

.n 

9.1 

28.1 
6.4 

5U0 
32.0 

10. 1 

1 

r 

voo 
8.1 

12.2 

5.3 
0.5 

1 

«no 
••5.2 
14.0 
13.2 
13.7 
13.0 

11.5 

15. 8 
13.0 
13.2 
10.5 

...  1  -- 

11.1 
lO.l 

15.7 
13,5 

5.3 
4.3 

12.8 
12.7 

r 

:         1 

10.2 
9.7 

lO.I 

9.8 

0.1 
9.il 

n : 

1 
1 

H 
U 

n 

i 

i 

1 
1^ 

:i.8 

8.5 
4.7 
9.6 

11.2 
5.3 

11.0 
13.3 

5.  r. 

11.5 

13.0 

10.0 

'5.7 

10.1 



***3.5 
-0.9 

____ 

'2i" 

Perct. 
7.7 
0.9 

I 

Av 

al 

vnkgo  of 
I  JoinU 

16.2 

14.4 

12.3 

12.9 

11.9 

11.0 

9.7 

11.8 

7.0 

1 

1 

1 

NOTiii.-.Fi||fi]re«  In  heavy-facAd  type  denote  that  joint  did  not  fhiotnre  along  line  of  rivetine. 

Super  nnmbero  atato  the  teroperatnre  of  joiut«  tented  at  temperatarea  above  attnoiiphcric. 


1558.       TESTS    OF    IRON,    KTEKL,    AM)    OTHi*.i>    MATERIALS. 

Tablk  iSo.  4. 

Compression  on  hearing  surface  of  rirelH  and  vj-ci'ss  in  iensilv  strength  of  net  section  of 
plate — single-rirtii'd  butt  jointSyHtett  plate. 


Coniprps- 

I 

Comprpw- 

PlAtO. 

No.  of 
lout. 

Ulvot- 
holoR. 

xT«*     Ht"n  on 

i 

leiiK.lt^        Plftt^.    ^"vf 
Htronuth.                 ;  *^'*'- 

i 

Uivrt- 
iioli'«. ! 

Not 
width 

of 
plato 

Afon  on 
iM-arin;; 
wirlacc 

Hqiiarc 

tonsilf 
RtrrDf^tb. 

inch. 

1 

! 1 

inch. 

1 

Jnch. 

Jndi. 

Inch.   Pounds. 

Per  cent. 

Inch. 

Inch. 

Inch, 



Pounds. 

Per  cent 

( 

1309 

1 100, 040 

11.1  '            r 

1312 

1 134. 750 

9.1    1 

1 

1308 

1U8. 370 

9.8  ; 

1313 

133.720 

&1 

1 

1314 

91.880 

15.4  1 

1319 

1 14.  750 

9.T    I 

X  1 

I3l5 

93.330 

13.4            ,J 
19.7!          ») 

1318 

112,610 

9.2 

1325 

1 

84,510 

1329 

10:i,860 

15.9   1 

1324 

92.870 

17.4 

1328 

102.810 

14.7   i 

■ 

1339 

1 

72,580 

■I7.«|. 

1343 
1342 

1 

1 

1 

87.750 
85.130 

14  2   ! 
10  fi  . 

1356 

106, 170 

21.2 

1357 

102, 490 

l&l                f 

1365 

1 

112,000 

lH-'i 

1361 

86,430 

19.5                1 

1364 

111,510 

12.9 

* 

1360 

86.330 

19.3  ;      ,1 

20.9    ,         "1 

1373 

1 

94. 5&) 

13  S 

1368 

75.000 

1372 

94, 210 

lP-1 

1369 

73, 160 

18.2  ( 

1385 

80.570 

la  6 

1380 

1 

69, 010 

15.5, 

1384 

79.810 

IT.tJ 

1381 

1 

66.880 

14.6  . 

'  u 

98.830 

i              f 

1400 

n.4 

f 

1397 

i 

>    1 

90,960 

Ki-S  ' 

* 

1407 

9.\3iO 

ri.ji 

J 

1402 

i 

79, 130 

20.9 

1417 

83.220 

10.  > 

1 

1413 

1 

6K,78l» 

20.3 

1431 

71,160 

10  1 

I 

1427 

u 

57. 330 

0.8 

1 

1 

1 

,        r 

1456 

82. 110  J 

Iff 
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1 
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17.7 

'  4 
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81.040 

HZ 
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\&,i 

8' 
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1 
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16.6 

I 
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72,330 

13  fi 

1453 

1 
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16.6 

1465 

11 

58,780 

20.0 
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^ 
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5H,090 
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12.3 

1491 

n 

65,340 

16.2 
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l.\i' 

1482 

1 

61.000 

A3 

I 
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u 

j 
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i< 

1483 

1 
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1 
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u 
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11.6 

1 
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' 

1321 
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u 
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H6 
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119, 180 

7.2 

I 

1344 

I 

92,870 
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} 
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11.7 
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i 
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lUSOO 

119 

1507 

H 

63.  960 

17.6 

1 

1346 

1 
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14.1 

TESTS    OF    IRON,  STKEL,  ANO    OTHER    MATERIALS.  1559 

Comprension  on  hearing  ttur/ace  of  rireUt  etc, — Continued. 
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Compreii- 
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No.  of  Rivet - 
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( 
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*{ 
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M 
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:    "1 
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16.5 
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16.1 

•{ 
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12. 2 
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102,340 

8.0 
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u 
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;  'S 
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1 

104.400 

ao 

t 
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w 

102,440 

11.  K 
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u 

94,730 

9.1 

1 
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- 
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10.1 

i     ■! 
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\\ 

03,120 
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;   2 
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3.5 

1560         TESTS    OF    IRON    STEEL,  AND    OTHER    MATERIALS. 

Sheet  O.— ^V'  steel  plate. 


UIQ 


lilO 


1418 


1431 

1490 

1410 

Z 

2 

1431 

1411 

1418 

Sheet  P.— iV  steel  plate. 


1238 

1430 

143S 
1438 

lUl 

1421 

1432 

1440 

1420 

1430 

1433 

1420 

1432 

1440 

1421 

1441 

1442 

1442 

1433 

1443 

1413 

TKSTS   OF    IRON,  STEEL,  AND    OTHER    MATERIALS  1561 

Sheet  Q. — r'^,/'  sUel  plate. 


14.01       1436 


1417 


1409 


1428 


1408 


1416 


1408 


1 

1429 

1416 

1409 

1417 

1428 

Sheet  11, — ^^ ''  steel  plate. 


1232 

1397 

1896 

1399 

1899 

1898 

1396 

1404 

1397 

1386 

1482 

1402 

1403 

1403 

a 


1400 


1404 


1412 


1413 


1413 


1413 


1401 


1562        TESTS    OP    IROK,    STEEL,    AND    OTHER    MATERIALS. 

Sheet  S.--^/'  ttteel  plate. 


1401 


1405 


1426 


1405 


1407. 


1406 


1426 


1407 


1414 


1233 


1414 


1415 


1415 


1427 


1435 


1422 


1434       1435 


1422       1423       1423 


Sheet  T.— |"  nteel  plate. 


1460 

• 

1477 

1280 

1478 

1470 

1471 

1479 

1460 

1461 

i 

U79 

1477 

1458 

1460 

» 

1476 

1458 

1468 

c« 

Sheet  J.— g"  steel  plate. 


TESTS    OP    IRON,    STEEL,    AND    OTHER    MATERIALS.         1563 

Sheet  K. — ^,V'  ateelpUUe, 


1518 

1519 
1518 

1520 
14D0 

1521 

1484 

1521 
1472 

1483 

1483 
1486 

I 

IfiiS 

1484 

1521 

1488 

1282 

Sheet  L.— ^"  steel  plute. 


1263 

14S8 

I 

1511 

1496 

1511 

1492 

1487 

1499 

1510 

1409 

• 

1486 

Sheet  M. — ^"  steel  plate. 


1500 


1487   '   1522 


1264 


1S22 


14Si       1504 


140n 


1505 


I  I 

ir»23   !  I 

;  1 

I  ' 

I  ?J  ; 

"  '  ■"   i  V.  i 


Sheet  N.— ,3^^"  steel  plate. 


i:«i 

1469 
1513 

1500 

1500 

1488 

1494 

1265 

§ 



1501 

1467 

1513 

148S 

1507 

1489 

1564        TESTS    OF    IRON,    STEKL,    AND   OTHER    MATERIALS. 

Sheet  O.— ^"  steel  plate. 


Sheet  P. — j^g"  steel  plate. 


U91 


1502 


1485    I    1485 


1497        151G 


U91 


1517 


1367 


1516 


1497 


1496 


Sheet  Q. — j^"  steel  plats. 


1509 

1 

1 

i 

g 



!   i 
1 

1268 

1 

Sheet  R. — J"  steel  plate. 




1281 

1 

1397 

• 
1403 

1402 

1400 

1405 

1412 

1 

[ 

e* 

1396 

1398 

1399 

1413 

1404 

1401 

TESTS    OF    lUON,    STEEL,    AND    OTHEK    MATERIALS.        1565 

Shkbt  S,^^*  8teel  plate. 


1         1282 

1406 

1427 

1428 

1435 

1428 
1422 

1416 
1120 

f? 

1415 

1414 

1407 

1434 

T* 

Sheet  T.— J"  steel  plate. 


! 

! 

1283 

1408 

1417 

148T 

1436 

1411 

14ll> 

i 

1409 

142« 

1425 

1424 

1418 

SHEET  U.  —  ^"  Htecl  plate. 


5  • 

1441 
1432 

1440 

1421 

1439 

1438 

1 

1420 

1284 

lt33    I    1431 

1430    1 

Sheet  V. — g"  steel  plate. 


1 

1285 

1445 
1444 

1447 

1452 
1446 

1481 
1480 

1448 
1455 

1465 
1454 

1464 
1449 

1462 

1453 

1472 

1566         TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 

Sheet  W. — §"  steel  plate. 


1 

13M 

urn 

14S7 

1451 

1474 

1475 

1458 

1470 
1469 

1477 
1467 

i 

1478 

MM 

1496 

1450 

1408 

1450 

1 

Sheet  X.— §"  ttteel  plate. 


1471 

1479 

1470 

i 

• 

14«L 

1478 

1400 

1287           , 

Sheet  Y. — ^*'  steel  plate. 


1294 

1 

1515 

1508 

1510 

. 

1 

• 

u 

1514 

1509 

1511 

" "  g 

1498 

1517 

1607 

1497 

UM 

— 

TESTS    OF    IRON,    STEEL,    AND    OTHKK    MATERIALS.        1567 
Sheet  i5.— -J"  steel  plate. 


1293 

1484 

15^0 

1 

U88 

1402 

1522 

1503 

14t}0 
1495 
14»A 

1488 

1491 

* 
1505 

1500 
1513 
1512 
1501 

1 

1 

14J)5 

1518 

1523 

14«7 
1512 

148'i 

131U 

14SW 
149Q 

1521 

« 

1504 

1502 

PHOTOGRAPH   OF  A  SHEARED  RIVET. 


H.  Ex.  31. 49.2. 
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TENSILE   TESTS 


09 


STEEL  AND  WROUGHT-IRON  EYE-BARS. 


H.  Ex.  31 ^99  1569 


TE8TS   OF   IRON,    STEEL,    AWD    OTHER   MATERIALS.        1571 


TENSILE  TESTS  OF  STEEL  AHD  WEOUOHT-ISON  ETE-BARS. 

The  steel  eye-bars  were  furnislied  by  General  C.  P.  Stone,  chief 
engineer  for  tlie  American  committee  of  the  Statue  of  Liberty;  the 
wrouglit-iron  ej'e-bars  by  Mr.  J.  T.  Furber,  general  manager  of  the 
Boston  and  Maine  liailroad  Company. 

In  addition  to  the  data  usaally  obtained  from  tensile  tests,  special 
attention  was  given  to  the  change  in  the  modulus  of  elasticity  of  the 
metal  which  occurs  after  the  primitive  elastic  limit  has  been  passed. 

Previous  observations  of  this  nature  are  recorded  in  Eeport  of  Tests, 
1883,  pages  197,  200,  and  207. 

The  modulus  of  elasticity  under  dififerent  loads,  either  ascending  or 
descending,  is  nearly  constant  within  the  primitive  elastic  limit. 

When  a  load  is  applied  which  exceeds  the  elastic  limit  sufficient  to 
cause  considerable  stretch  of  the  metal,  there  is  a  reduction  in  the 
modulus  of  elasticity-,  this  property  being  then  afiected  not  only  by 
loads  above  the  primitive  elastic  limit  but  also  by  loads  below  that 
limit.  Under  ascending  loads  the  value  of  tbe  modulus  of  elasticity 
diminishes,  reaching  its  minimum  value  with  the  last  increment  of  load. 

Under  descending  loads  the  material  does  not  return  over  the  same 
curve  which  the  ascending  loads  traced,  but  the  maximum  value  of  the 
modulus  of  elasticity  is  found  with  the  first  decrement  of  load,  the 
value  diminishing  as  the  loads  are  released.  The  upward  and  down- 
ward curves  closely  resemble  each  other,  the  mastmum  curvature  being 
at  the  terminating  ends,  one  curve  being  nearly  the  reverse  of  the  other. 

While  the  bar  is  in  this  state  it  is  seen  there  is  an  apparent  loss  of 
mechanical  work  in  stretching  the  metal  and  its  recovery,  represented 
by  the  area  between  the  ascending  and  descending  curves. 

When  the  bar  is  carrying  the  maximum  load,  if  the  load  is  released 
a  few  thousand  i>ounds  and  then  applied  again,  a  high  value  of  the 
modulus  of  elasticity  is  obtained,  both  descending  and  ascending.  If, 
however,  the  load  is  released  to  zero  momentarily  and  quickly  re-ap- 
plieil,  the  metal  shows  a  low  value  of  the  modulus  of  elasticity  when 
the  higher  loads  are  reached. 

These  values  depend  upon  the  lot^al  range  of  stresses  to  which  the 
metal  is  subjected.  The  results  are  not  materially  changed  if  the  bar 
sustains  a  high  load  several  hours. 

Allowing  a  short  period  of  rest  after  e^ich  increment  or  decrement  of 
load  ]>roduces  a  slight  addition  to  the  elongations  in  the  one  case  and 
to  the  recoveries  in  the  other,  this  additional  movement  becoming  more 
]>rominent  as  the  range  of  stresses  increases. 

These  changes  in  the  modulus  of  elasticity  which  follow  the  displace 
incnt  of  the  metal  by  stretching  are  temporary,  from  which  the  bars 
recover  after  a  period  of  rest,  the  wrought-iron  bare  recovering  a  uni- 
form modulus  of  elasticity  sooner  than  the  steel. 

Alt>ernate  loadings  by  tension  and  compression  of  a  section  of  the 
8tem  of  wrought-iron  eye-bar  No.  767,  after  a  long  interval  of  rest, 
showed  that  a  uniform  modulus  of  elasticity  prevailed  over  a  range  of 
stresses  of  70,000  pounds  per  square  inch.    The  deflection  of  the  bar 
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under  compression  loacl8  ac(K)unts  for  the  compression  meaAnrementy; 
boing  less  than  the  elongations  for  eqnal  increments  of  load,  as  the 
micrometer  was  locatXMl  on  the  convex  side  of  the  bar. 

The  sectional  areas  of  the  bars  were  first  determined  by  calipchng. 
After  stretching  they  were  computed  on  the  assumption  that  the  volniucs 
remained  constant,  and  that  the  sectional  areas  diminished  in  the  same 
proportion  as  the  stems  elongated. 

It  is  known,  however,  that  the  volume  does  not  remain  constant,  but 
increases  when  the  metAl  is  strained  beyond  the  elastic  limit.  Data 
are  not  available  showing  to  wliat  extent  the  change  in  specific  gravity 
takes  place,  hence  no  correction  of  areas  is  attempted. 

Specific  gravity  specimens  taken  from  fractured  bar  No.  4137  gave 
the  following  results : 


Condition  of  spocimen. 

Specimen  m. 

Specimen  ft. 

Specific, 
gravity. 

Differences. 

Specific 

Difl«raic*ML 

A*  tiikffn  from  frAotnnd  baift..... 

7.8656 
7.8505 
7.8600 
7.8507 
7.R490 
7.8681 

7.8563 
7.8604 
T.8561 
7.8582 
7.8452 
7.8561 

Annfialotl ............ x^^. x^.>...x4^..x 

.0039 
.0006 
.0008 

.OMl 

OompreMod  wltli  TO,OOOponndApor  Bqnftre  Inch. 
Aniwalod 

.0043 

.0021 

Hanlened 

.0130  ; 

Annealed 

.0139 

1 

The  specific  gravity  specimens  were  cylindrical,  ".90  diameter  by 
V  long,  the  axis  of  the  cylinders  being  at  right  angles  to  the  length  of 
the  stem  of  the  eye-bar. 

The  compression  of  the  specimens  after  the  first  annealing  was  length- 
wise the  cylinders,  hence  at  right  angles  to  the  direction  of  the  tensile 
stress  on  the  bar.  The  efifect  of  tension  or  compression  loads  is  to  di- 
minish tlie  specific  gravity,  and  annealing  increases  the  same. 

A  more  decided  reduction  in  specific  gravity  is  effect<Ml  by  hardening, 
the  oflFects  of  which  are  again  removed  by  annealing. 
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DETAILS  OF  TESTS  OF  STEEL  E7E-BABS. 
No.  4134. 

JO* 
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as'  s'' 


Sectional  area  of  stem,  5.26  square  inches. 

Gauged  length,  26(K'. 

Thirty  W  sectibns  laid  ofif  on  stem  of  bar. 


5,200 
26.300 
52.  COO 
78,900 
)U.'».2U0 
rji.50O 
157.  NiO 
5.260 
20.300 
5*2.000 
7H.UU0 
106.200 


I 


199.880 

205, 140 
210. 400 
215.060 
220.920 
226, 180 
231,440 
236,700 
241,060 
247, 220 
253,480 
2.->7, 740 
263.000 


Applied  loads. 

In  gaoxed  leogth. 

(center  to 

center  of 

pins). 

Total. 

Pounds. 
5.260 
26,800 
52,600 
78,900 
105.200 
131.500 
157.800 
170.000 
172,000 
174.000 
176,000 
178,000 
180,000 
182.000 
184,100 
186,000 
188,000 
180,360 
104,620 
100.880 

5,260 
26,300 
52.600 
78.900 
105.200 
131.600 
157,800 

"^^'inX" '=^<>"8«^»°- 

Bot 

KoiiiarkM. 

Pounds. 
1.000 
5,000 
10.000 
15.000 
20.000 
26.000 
30.000 

Jnekes. 

0. 

.0535 
.1024 
.1485 
.1030 
.2405 
.2804 
.3142 
.3173 
.3221 
.3267 
.3320 
.3383 
.3435 
.4025 
.4760 
.5270 
.5890 

1.08 

2.50 

0. 

.0413 
.0901 
.1384 
.1880 
.2390 
.2920 

Inches. 
0. 

Inches. 
0. 

Initlalload. 

.0088 
.0100 
.0107 
.0140 
.0215 

K  -  28,  053,  (100. 

K  =  29. 080, 000. 
E  =  29, 411, 000. 
£  ^  31. 400. 900. 

34,610 
35.000 

ELiMtic  liiult. 

.0880 

*"i6.'ooo" 

37.000 
38,000 

1.000 
5.000 
10.000 
15.000 
20,000 
25.000 
30,000 

2.12 

Siretcliin;;  Mtill  in    piugreHK  whuu 
load  woH  reduci'd. 

.0018 

1.000 
5,100 
10.000 
15.000 
20.000 
25.000 
30,000 
1,000 
5,000 
10.000 
1.5,000 
20,000 


30,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45.000 
46.000 
47.000 
48.000 
49,000 
50,000 


.0415 
.0905 
.1385 
.1870 
.2380 
.2010 
0. 

.0422 
.0905 
.1381 
.1870 


Rested  ouder  xero  load  30  lioure. 

Micromclcr  rcsoi. 


.0042 

.0008 

Micromotor  roeot. 


llested  40  hours  under  zero  load. 

(AfU'r5iuiiiutei».) 


5     2.50 

{     2.60 

2.68 

288 

3.26 

3.85 
4.00 
4.38 
4.83 
6.33 
5.72 
6.20 
6.68 
7.13 
7.68 
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Applied  loads. 

.  In  gauged  length. 

Elongation 

(center  to 

center  of 

pins). 

• 

ToUl. 

Per  square 
incli. 

Elongation. 

Set. 

Potmds. 

268,260 

273, 620 

278,780 

284,040 

289.300 

294.560 

299,820 

305. 080 

310. 340 

315.600 

320,860 

326, 120 

331,380 

336,040 

341,200 

0 
0 

Pmtnds. 
51,000 
62,000 
53.000 
54,000 
5.5,000 
56.000 
57.000 
58.000 
59.000 
60,000 
61,000 
62,000 
63.000 
64.000 
64,870 

Tost  discoi 

0 
0 

Inches. 

Inches. 

Inches. 
H.26 
8.87 
9.54 

. 



10.23 
10.94 
11.67 
12. 42 
13.40 
14.38 
15.43 
16.62 
17.95 
19.60 
20.82 
23.75 

me  yielding 

Muximam  load  applied. 

Btinnod,  the 
19.19 

bar  at  the  ti 
1 

=  7.*  |M^r  i^nL 
=  7.3  {icr  cent. 

22.62 

1 

Elongation  of  10-iucli  sections,  ''.36,  ".52,  ".07,  ".G4,  ".67, 
".67,  ".65,  ".70,  ".68,  ".71,  ".713,  ".72,  ".70,  ".73,  ".76,  "-79, 
".80,  ".80,  ".81,  ".80,  ".81,  ".82,  ".90,  ".69. 

Elongation  of  pin-holes,  A  ".40,  B  ".63. 

Metal  began  to  thin  down  at  sides  of  pin-hole  B. 

No.  4135. 


'.64, 

'.77, 


'.70, 

'.7i>, 


A 


Ml 


as'   er 


Section<^l  area  of  stem,  5.24  square  iuehes. 
Gauged  length,  260". 


AppUed  loads. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pin«). 

ToUl. 

Per  sqnare 
inch. 

Elongaticn. 

SeL 

Remarks. 

Pounds. 
6.240 
26, 200 
52. 400 
78,600 
104,800 
131.  000 
157,200 
100.000 
102,000 
104.000 
166,000 
168,000 
170,000 
172,000 
174,000 
176.000 
178.000 
180.000 
182.000 

Pminds. 
1.000 
6,000 
10,000 
15.U00 
20. 000 
25,000 
30.000 

Inches. 
0. 
.0471 
.0969 
.1415 
.1860 
.2316 
.2780 
.2829 
.2870 
.2903 
.2940 
.2977 
.3014 
.3055 
.3090 
.3130 
.3171 
.3210 
.3200 

Inches. 
0. 

.0050 
.0081 
.0091 
.0100 
.0109 
.0130 

htehes. 
0. 

Initial  load. 

E^  27, 832, 000. 
E  =  29, 147. 000. 
K  =  29. 816, 000. 
E  =  29, 147, 000. 
E:=29.279,000. 

34.730 
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Total. 


PovndJt. 
]8'{,4U0 
184.  UOO 
18ti.000 

\iK.\  HMO 
IW,  120 
•JO-1. 300 
'JOO.filO 
214.840     ; 

I  220,080  I 

I  225.  H20  j 
230,  W» 

I  23rN800  I 
241.040 
246,  280 
251. 520 
'JfiC,  760 
262. 000 
267, 240 
2ri,  4  HO 
277,  720 
2H_',  »6i» 

1  2.S8.200 
203.440 

I  2118.  KM! 
'MK\,  920 
:W9.  160 
314,400 
319.640 
324,880 
330. 120 
335, 460 
340.700 
343.700 

0 
345,300 

345,  600 
345. 940 

346,  UH) 
:i5l,  180 
3G3,30O 


-dloadn. 

lu  Katt;;ud  leu*;th. 

Klon<;atton 

(coiil4*r  to 

con tor  of 

piuH). 

Iwhet. 

Per  Biiuare 
inch. 

£lougiitiuii. 

Set. 
.0J13 

VoumU. 
35,000 

.3300 

.  :i3:i5 
.  SiVMi 

.3489 
.4140 
.8500 
2.U 

30,  (KW 
37,000 

38,000 

39  000 

2.04 
3.10 
3.40 
3.75 
4.08 
4.46 
4.92 

40,000 

41.000 

42.0<I0 



43.000 
44.000 

45.000 

46  000 

5.40 

47  000 

5.77 

48.000 

6.23 

40.000 

6.73 

50,000 

7.25 

51,000 

7.76 

52,  000 

8.31 

5:t,ooo 



8.87 

54,000 

9.60 

5.'),  000 

10.21 

56,000 

10.90 

57.000 

11.31 

58,  000 

12.31 

50.000 

13.21 
14.21 
15.22 
1&2B 
17.50 
18.86 
20.50 
21.54 

60.000 
61.000 



62.000 

63,000 

64,000 

85.000 

0 

22.50 
22.90 
23.25 
23.65 
25.80 

66,000 

67.000 

68.330 

1          32. 70 

Scmarkii. 


Kested  5  luiuntoe. 


M»ximaui  IubU  upplied. 


Twt  diMconkiDuoU,  Bttuichiiig  still  going  on  without  increase  of  load. 


27.10    I I I  =t0.4peroent. 

31.00       =10.3per  cent. 


Elongation  of  inch  sections,  ".67,  I'Ml,  1".02,  l^.OI,  1",  1".03, 1".0;], 
1''.02,  1".01,  1".02, 1".03,  V'Mj  1".08,  V'M,  1".08,  l/'OC,  1",07.  1".0(>, 
V'Mj  Vm,  1".01, 1".03, 1".08, 1".08,  1".04,  T'.Oe,  1".03,  l'^07,  ".94,  ".03. 

Elongation  of  pinholes  A  ".62,  B  ".65. 
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Alter  resting  8  days  and  22  boars. 

Gauged  length,  287".lO. 

Sectional  area  called  4.747  square  inclios. 


Applied  loads. 


Total. 


Poundu, 

&.240 

26,200 

52,400 

78,600 

104,800 

131,000 

157,  200 

183,400 

200,000 

235,800 

202,000 

235,800 

200,000 

183,400 

157,200 

131,000 

104,800 

78,000 

52,400 

26,200 

5,240 

26,200 
52, 400 
78,600 
104,800 
131,000 
157,200 
183,400 
200.600 
235,800 

202,000 

235,800 
262,000 
235,800 
262,000 
235,800 
209,600 
183,400 
200,600 
285,800 
262,000 


Per  Bqaare 
incli. 


rounda. 
1,104 
5,510 
11,039 
16.558 
22,078 
27,507 
33,116 
38,635 
44.155 
49,675 
55,105 
40,675 
44,155 
38,636 
33,116 
27,607 
22,078 
16.558 
11,039 
5,519 

1,104 

5,619 
10,030 
16,558 
22,078 
27,507 
33,116 
38,636 
44,155 
49,675 

55.104 

40,675 
55,104 
49,'676 
55,194 
40,675 
44,166 
38,636 
44,156 
49,676 
55,194 


In  gaaged  length. 


Elongation. 


Inch. 

0. 

.0490 
.1002 
.1621 
.2105 
.2810 
.3442 
.4090 
.4780 
.5488 
.6218 
.5681 
.5122 
.4554 
.3065 
.3360 
.2740 
.2130 
.1504 
.0851 
.0268 
.0255 
.07J7 
.1301 
.1870 
.2451 
.3052 
.8673 
.4300 
.4040 
.6587 
.6251 
.6281 
.5731 
.6200 
.5745 
.6300 
.5751 
.5100 
.4610 
.5160 
.6726 
.6302 


SuoceMiive 
elongation. 


Inch, 

0. 
.0490 
.0563 
.0590 
.0574 
.0615 
.0632 
.0657 
.0081 
.0708 
.0730 
.0537 
.0580 
.0568 
.0580 
.0506 
.0620 
.0610 


.0583 


.0482 
.0564 
.0560 
.0581 
.0001 
.0621 
.0037 
.0640 
.0647 
.0664 


.0460 
.0550 
.0545 
.0556 
.0540 
.0561 
.0671 


INongation 

(oentor  to 

center  of 

pins). 


JfM*. 

0. 


Reaiarks. 


InitUloMd. 


After  5  minotea*  reat. 


After  3  minatee'  rc«t. 


Load  released  to  abont 
seoonds. 


.0574 
10,000  pounds  per  square  Inch,  then  applied  again;  Umt 


200,600 
235,800 


.44,155 
40,675 


.5038 
.6661 


.0623 
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Applied  luads. 


Total. 


Per  BonAre 
iuoh. 


EloDgation. 


In  i;aajsed  length. 


Snocemive 
eloogation. 


Elongation 

(center  to 

center  of 

pin*). 


Kctniirkb. 


Pounds. 
202,000 
235.800 
2(12,000 
235.800 
200,000 
183.400 
157,200 
183,400 
209,000 
235,800 
262.000 
235,800 
209,000 
183.400 
157,200 
131.000 
157,200 
183,400 
209,600 
235»800 
262,000 
235,800 
282,000 
235,800 
209.600 
183,400 
157.200 
131,000 
104,800 
78,600 
52,400 
28,200 
5,248 
26,200 
52,400 
78,600 
104,800 
131,000 
157.200 
183.400 
209.600 
235, 800 
'Jtf2,000 
5,340 


Founds. 
55.194 
49.875 
65,194 
40,675 
44.155. 
88,636 
33,116 
88,636 
44,155 
49,675 
55,194 
49.676 
44,155 
38.636 
33,116 
27,507 
33,116 
38,636 
44,155 
49,675 
65,194 
49,675 
55,194 
49,875 
44,155 
8«,636 
33,118 
27,587 
23,078 
16,568 
11.839 
5.619 
1,104 
5,519 
11.038 
6,519 
22,078 
27.597 
33.116 
38,636 
44.155 
49,675 
55.194 
1,104 


Inch. 
.6297 
.5750 
.6304 
.5751 
.5102 
.4620 
.4032 
.4580 
.5139 
.5717 
.6.H)6 
.5760 
.5200 
.4836 
.4047 
.3447 
.3985 
.4551 
.6126 
.6711 
.6311 
.5761 
.6319 
.6771 

.seio 

.4840 
.4044 
.3460 
.2842 
.2211 
.1580 
.0915 
.0389 
.0838 
.1399 
.1972 
.2560 
.3157 
.3700 
.4397 
.5017 
.5651 
.6300 
.0358 


Inch. 
.0636 
.0547 
.0554 
.0553 
.0559 
.0566 
.0594 
.0548 
.0650 
.0578 
.0589 
.0546 
.0500 
.0564 
.0589 
.0000 
.0988 
.0668 
.0575 
.0685 
.0600 
.0568 
.0658 
.0548 
.0581 
.0670 
.0506 
.0584 
.0618 
.0631 
.0622 
.0874 
.0528 
.0449 
.0561 
.0573 
.0578 
.0807 
.0612 


.0634 
.0640 
.5942 


Inch. 
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No.  4130, 


(Q^ 


M 


39'  e? 


Sectional  areu  of  stem,  5.25  square  inches. 

llau^^ed  lenjfth,  200". 

i'iulioles,  ".22  out  of  ceuter  liue  of  stem. 


Pur  miuiire 
iucli. 


ToUil 


l*oundB. 

'M,  'JMI 
f>'J  runt 
78.  7,iO 

iS/.fiW 
17U,  OUO 
172,  UOU 
174  MM) 
176.000 
178,000 
180,000 
182,000 
183,750 
lH4i.000 
188.000 
190,000 
102  000 
104,000 
106,000 
108,  000 
200.  000 
204. 70O 
210  000 
215,  250 
220,  .'jOO 
i25, 750 
231.000 
230,  260 
241,500 
240,  750 
262,  000 
257, 250 
202, 500 
267. 750 
273, 000 
278, 2,^ 
28:1,  500 
288.  750 
204. 000 
21W,  250 
304.  5((0 
300, 750 
315,000 
32«>,  2.*>0 
3jr.,  500 
330, 750 
330,  ihM 
341,250 
345,200 

0 
340,500 
351,  750 
357,000 
:t61.400 
3(Q.  0(K) 
362,250 


roundn. 
l,Ot»0 
5.000 
10,000 
15.000 
20. 000 
25.000 
30,000 


37,330 


30,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47.000 
48.000 
40,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55.000 
50,000 
57,000 
58,000 
50,0^ 
00,000 
61,  OUO 
62,000 
63,000 
64,000 
65,000 


In  saaged  length. 


£lougation. 


Ineket. 

0. 
.0456 
.0015 
.1HG$ 
.1815 
.2264 
.2730 
.2iMS 
.2086 
.3010 
.3055 
.3090 
.3130 
.3166 
.SIM 
.3240 
.3280 
.3316 
.3354 
.3405 
.345» 
.3700 
.5(i65 

1.07 

2.35 


Sot. 


Inch. 
0. 

.0065 

.0089 
.0096 
.0101 
.0100 


.0147 


EluniTtftioii 

(i'«utvr  to 

c<tutor  of 

piu>»). 


Jnchet. 
0. 


2.76 
3.30 
3.61 
402 
4.44 
4.P6 
5.30 
.'S.74 
6.1H 
6.67 
7.15 
7.65 
R.20 
8.78 
0.42 
10.05 
10.70 
11.41 
12.17 
13.07 
13.00 
14.83 
15.80 
17.00 
18.35 
10.83 
21.05 


21.35 
23.70 
26.05 
28.80 
20.30 
20.70 


Ueni»i  ka. 


luitial  luwl. 

E^  29, 612.  000. 
K  -  28.  »»*.  IKIO. 
K^2».6K:.000. 
K— 20. 270. 000. 
K=.21l,0l7.00u 


E  — 20,816.000. 


KlaiiUo  limit. 


lU*8U*4l  5  uiiiiutea. 
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Applied  loads. 

lu  l^auf^ed  ]eD|;t&. 

Kloii^atiun 

(center  U* 

oeutbiuf 

piiw). 

lUsiiiarks. 

Total. 

Per  nqiiarc 
iucli. 

Pounds. 

Kl<iuj;atiou. 
Inehea. 

Set. 
Inch. 

Poumh. 

364.  OOO 
365.400 
366.000 
:W6,100 
306. 400 

367.300 

*367.500 

30f.7«0 
:Mi8,800 
360.000 

0 

0 

Inrhes. 
30.70 
31.00 
32.  MO 

:i.i.  oo 

33  60 

S       34. 20 

>        34.40 

(       31.80 

}        35.00 

35.65 

36. 20 

36.60 

'"  '35.'48" 

MH.\iniURi  luoil  rvacbed. 
-^11.7  jM»r  cent. 
—  il.S  per  ceut. 

70.286 
0 
0 

30.42 

B!oii|?ation  of  10  inch  sections,  ".57,  1".16,  1".22,  l'M8,  l'M9.  l'M8, 
l'M6,  l".!iO,  l'M3,  1M7,  l'M3,  l'M7,  l'M\$,  l'M9,  l'M7,  V'.IG,  1"/J«, 
l'M7,  1M7,  V'.U,  l'M3,  I'MiO,  I'Ml,  1".17,  l'M7,  1".15,  l'M7,  1M«, 
r'.2G,".88. 

Kloiii^iitioii  of  pin  holes,  A  ".51,  B  ".GO. 

Elongations  now  measured  in  200^'.42. 

Sectional  area  called  4.70  square  inches. 


Applied  loads. 


Total 

PifundM. 

5,500 

26. 250 

52,  SOU 

7»,  760 

105.000 

131.260 

157.500 

183, 750 

210, 000 

■J36. 250 

262,600 

10.000 

5.260 

5.250 

26,250 

52,500 

78,  7:jO 

105.000 

131,260 

167,500 

183,750 

210,000 

236,260 

282.600 


Per  square 
.    incl 


r  snuare 
inch. 


Pounds. 
1,117 
5.585 
II,  170 
16.756 
22.340 
27.026 
33,510 
39,006 
44,680 
60,265 
55,850 


1.117 
1,117 
5,585 
11. 170 
16,766 
22,340 
27,925 
33,510 
39.096 
44,080 
50,265 

56,850 


Id  };augod  length. 


EldUj^nthni 

Inch. 

0. 

.0495 
.1087 
.1682 
.2204 
.2923 
.3577 
.4236 
.4908 
.6695 
.6310 


0. 

.0500 
.1090 
.1676 
.2202. 
.2926 
.3570 
.4227 
.4894 
.5S66 

.6203 


Sot. 


Inch. 
0. 


-.0010 


—  0160 
0. 


.0028 
.0005 
.0000 


EIoDfratioD 

(centt-r  to 

ceu  ter  of 

piDs). 


Inch. 
0. 


Beiuurks. 


Mtcrouietrr  reitet. 


Rcstoil  1  hour. 
Microaieter  rebel. 


Immediato  set. 

Set  after  10  minutes. 

Set  after  12  minat«s. 


)80 

TESTS 

OF   IKON,    STEEL,    AND    OTHEU    MATEKIALS. 

JkppUo<noa«U. 

In  gaoKecl  length. 

BloDeatioo 

(oenter  to 

Gontcr  of 

pins). 

BemarkA. 

TuUl. 

Persquaro 
inch. 

Pimnds. 
1.117 
'5.585 
11,170 
16,755 
22.340 
27.925 
33.610 
39.005 
44,680 
60.265 
55.850 
61,435 
67,020 

72.605 
67, 020 
61.435 
65.850 
50.265 
44.680 
3U,095 
33,610 
27,025 
22, 340 
16,755 
11. 170 
5,586 

1,117 

1,117 
5,585 
11. 170 
16,756 
22.310 
27,025   . 
33,510 
30, 005 
44,680 
50,265 
55.850 
50,265 
44,080 
30,005 
33.  510 
27, 025 
22,340 
16,756 
11, 170 
5,585 

1,117 

1,  117 

Klonjsation 

'  cloogation 

Pounds. 

5,250 

20,250 

52.500 

78,  750 

105,000 

131,250 

167,500 

183,750 

210, 000 

230,260 

262, 500 

288,750 

•315,000 

Ittck. 
0. 

.0503 
.1004 
.1685 
.2204 
.2015 
.3571 
.4314 
.4883 
.6637 
.6220 
.•MO 
.7744 
.8600 
.8750 
.8100 
.7605 
.7005 
.6100 
.5770 
.5130 
.4170 
.3813 
.3135 
.2440 
.1715 
.0057 
^       .0301 
)        .0216 
0. 

.0500 
.1091 
.1600 
.2302 
.2040 
.3580 
.4231 
.4890 
.5555 
.6257 
.6691 
.5115 
.4520 
.3007 
.3285 
.2650 
.2000 
.1340 
.0650 
€       .coil 
(       .0012 
0. 

Inch. 
0. 

.0503 
.0501 
.0601 
.0600 
.0621 
.0656 
.0613 
.0660 
.0654 
.0683 
.0729 
.0705 
.0016 

Inch, 

1 

£^27.444.000. 

R««ted  15  ininut4M  under  luad. 

E^26. 633,000. 

K=26. 119,  POO. 

£=24.726.000. 

£=25,225.000.                                           1 

£=24.245,000.                                           1 

£=24,801,000. 

£=23,748.000. 

£=22,249.000. 

£=20.402,000. 

341,250 

£=17,707,000 

341,250 

315,000 

.0560 

£=28, 0G4. 000. 

288,750 

.0585 
.0600 
.0605 
.0630 
.0640 
.0660 
.0657 
.0678 
.0005 
.0725 
.0758 
.0656 
.0086 
0. 

.0500 
.0591 
.0500 
.0012 
.0638 
.0640 
.0051 
.0668 
.0656 
.0702 
.0506 
.0576 
.0605 
.0613 
.0622 
.0635 
.0650 
.0060 
.0690 
.0600 
.0020 

£=27,726.000. 

202,500 

£=27. 033. 000. 

230, 250 

£=28,800.000. 

210. 000 

£=26,745.000. 

183,750 

£=25.343,000. 

157,500 
131,  250 

£=24,575.000. 
£-24,687,000. 

105.000 
78,  750 

K>c23,923.000. 

£-23,338,000.                                          | 

5  J.  50U 

£=22.372.000. 

20, 250 

£=21.396)000. 

IiumedUite  (nt. 

5,  250 

Set  after  20  minute*. 

5,250 

:».... 

Miorometer  itwet.                                 , 

20, 250 

1 

52.  500 

78, 750 

105,000 

1 

131,250 

157.500 

1 

183,750 

210. 000 

23G.  250 

2t;2,  :iOO 

230,  250 

2l«',  WM» 

1 

I 

I 
lumicdiato  M4. 
Sut  after  6  nitunU<«. 
Alioroint'tor  rcM^t 

18  J,  750 

157,.'i00 
131.250 

105,000 
78.750 
52, 50J 
20, 250 

5, 250 

5  250 

1 
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Applied  loads. 

In  pinged  length. 

Klongation 

(center  to 

center  of 

pins). 

Kemarks. 

ToUl. 

Per  sqnarc 
inch. 

Elongation 

Sacoessive 
elongation. 

Pounds. 

26.250 

.'i2.  500 
78,750 
105,000 
131,250 
157.500 
183,750 
210.000 
238,250 
262,500 
238,250 
210,000 
183.750 
157.500 
131.250 
105,000 
78,750 
62,500 
28,250 
5,250 

5,250 

5.268 
26,250 
52.500 
78^756 
105^080 
131,250 
157.600 

Poufids, 

5,585 

11,170 
16.755 
22,840 
27.925 
33.  510 
.39,096 
44,680 
50,285 
65,850 
.'i0,285 
44.680 
39,095 
.^^  .'ilO 
27.925 
22.340 
10,756 
11,170 
5.585 
1.117 

Inch, 
c      .0503 
I       .0504 
r       .1098 
(       .0999 
f      .1885 
(       .1600 
c       .2200 
\       .2309 
f       .2922 
\       .?935 
e       .3!562 
(       .3575 
r       .4209 
l       .4222 
r       .4868 
(       .4885 
e       .5533 
I       .5649 
i       .6209 
\       .0230 
e       .5800 
(       .6660 
t       .5082 
{       .5080 
i       .4491 
I       .4489 
e       .3888 
)       .3880 
r       .3282 
I       .  32.52 
r       .2631 

i       .1980 
I       .1971 
r       .1331 
1       . 1319 
r       .0665 
{       .0627 
r       .0048 
(       .0030 

Bari 

-.0054 

0. 
.0504 
.1084 
.1880 
.2260 
.2870 
.3510 

Inah. 
.0603 

IfUih. 

Immediate  elongation. 
After  3  minutes. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
Immodlate  recovery. 
After  3  minutes. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Da 

Do. 

Do. 

15  hours. 

Set  found  after  resting,  i.  «.,  total  re- 
covery =  ".0018  +  ".0054  =  ".0072. 

Micrometer  reset. 

.0500 

.0592 

.0814 

.0623 

.0840 

.0847 

.8850 

.0866 

.0876 

.0649 

.0578 

.0501 

.0605 

.0824 

.0831 

.0661 

.0849 

0.878 

0.807 

rested  nnder 

initial  load 

1,117 
6,685 
11.170 
18,755 
22.340 
27.925 
33,510 

.0504 
.0580 
.0576 
.0590 
.0820 
.0640 
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Applied  loads. 

In  gangml  leogHh. 

Eloninktion 

(center  to 

eenterof 

pins). 

1 

Totol. 

PerfM)naro 

Kloneation. 

SnooemiTo 
elongation. 

Bemarka. 

P<mndM. 
183,750 

Poundt, 
30,005 
44,680 
50,265 
55,850 
50,265 
44,680 
30,095 
33,610 
27,025 
22,310 
16,765 
11, 170 
6»585 
1,117 

Inch, 
.4157 
.4839 
.5493 
.6180 
.5621 
.5017 
.4459 
.3857 
.3241 
.2609 
.1970 
.1321 
.0644 
.0065 

Inck. 
.0647 
.0682 
.0654 
.0687 
.O.V»9 
.0574 
.0588 
.0002 
.0616 
.0632 
.0630 
.0640 
.0677 
.0570 

InOi. 

210,000 
236,250 

1 

262,500 

236. 2M 

• 
210,000 

183,750 

157,500 

131,250 

105,000 

78,750 

52,500 

26,250 

5,250 

Teat  djaoontinned. 

After  a  rarther  nsat  of  25  honra  the  bar  placed  in  the  teating-maohine  and  load«il  aa  follows. 


5,250 

26,250 

52,500 

78,750 

105,000 

131,250 

157,500 

183,750 

210.000 

2:^1,250 

262,500 

236,250 

210.000 

183,750 

157,500 

131,250 

106,000 

78,750 

52,500 

26,250 

5,250 

262,500 

5,250 


1,117 
5,585 
11, 170 
16,755 
22.340 
27,025 
33,510 
30.005 
44,680 
60,265 
56,850 
50,265 
44,680 
39,005 
33,610 
27,025 
22,340 
16,755 
11, 170 
6,585 
1.117 
55.850 
1.117 


.0501 
.1080 
.1652 
.2246 
.2861 
.3504 
.4151 
.4821 
.5490 
.6101 
.5641 
.5067 
.4481 
.3881 
.3266 
.2634 
.2000 
.1364 
.0606 
.0110 
.6205 
.0130 


,,,, 

.0501 
.0570 
.0672 
.0504 
.0615 
.0643 
.0647 
.0670 
.0678 
.0602 
.0550 
.0574 
.0586 
.0600 
.0615 
.0632 
.0634 
.0636 
.0668 
.0577 
.6086 
.6076 

InitUl  load. 


TeAt  diacontinned. 


After  a  farther  reat  of  24  hoara  and  20  mtnntea  the  bar  again  plaoed  in  the  t^atine-machiiN^  and 
loaded  as  follows  (total  rest  Intervening  firom  time  of  flrst  straining,  64  hours  and  'JO  miDDt««) : 


5,250 

26.250 

52,500 

78,750 

105,000 

131,250 

157.500 

183,750 

210.000 


1,U7 
6,585 
11, 170 
16.755 
22.340 
27.025 
33,510 
30,095 
44,680 


.0582 

.0522 

.1105 

.0583 

.1686 

.0581 

.2280 

.0504 

.2894 

.0614 

.3523 

.0620 

.4176 

.0652 

.4843 

.0668 

Initial  load. 
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Applioti  lands. 


Total. 

Per  Miiare 
iucli. 

Poundt. 

Poundt. 

236,250 

50,205 

262.500 

55,850 

2:>A250 

50,205 

210, 000 

44,680 

18.1,750 

39.005 

157,500 

33.510 

131.  r4) 

27,925 

105.000 

22,340 

78,750 

16,755 

52,600 

11, 170 

20,250 

5,585 

5,250 

1,117 

262.500 

55.850 

5.250 

1,117 

202,500 

55.850 

5,250 

1.117 

282,500 

56,850 

5,250 

1,117 

In  ganged  lon^li. 


olunsAiion. 


Elongation 

(center  to 

Cf nier  of 

pins). 


Inch. 
.5522 
.6205 
.5647 
.5078 
.4489 
.3888 
.3283 
.2654 
.2024 
.1391 
.0712 
.0134 
.6227 
.  0127 
.6245 
.0135 
.6245 
.0142 


Inch. 
.0679 
.0683 
.0568 
.0569 
.0580 
.0601 
.0605 
.0029 
.06:10 
.0633 
.0670 
.0678 
.6093 
.6100 
.6118 
.6110 
.6110 
.6103 


Inch. 


Boxnarks. 


Test  diacoDtinned. 


After 
Tollows 

5,250 
262,250 
52,500 
78,750 
10.5, 000 
131.250 
157,500 
183.750 
210,000 
236,250 

*JC2.  r^OQ 

2:t6.250 

210. 000 

183,750 

157,500 

131,250 

105.000 

78,750 

52,500 

26.250 

5.250 

262,500 

5^250 

262,500 

5,250 


a  rnrther  rest  of  73  hours  the  bar  again  placed  in  tbe  testlng-macliinA  and  loaded  i 
(totaltnMt  intervening  from  time  of  first  straining  07  hoars  W  niiutit^iH) : 


1,117 
5,585 
11,170 
16,755 
22,340 
27,925 
33,510 
39.095 
44,680 
50,265 

55,850 

50,265 
44,680 
39,095 
33.510 
27.925 
22,840 
16,755 
11. 170 

5,585 

1,117 
55,850 

1,117 
55,850 

1,117 


.0500 
.1079 
.1642 
.2211 
.2792 
.3401 
.4033 
.4680 
.0350 
.6039 
.6063 
.5502 
.4035 
.4352 
.3755 
.3154 
.2538 
.1019 
.1301 
.0642 
.0080 
.6070 
.0079 
.6070 
.0086 


.0500 
.0579 
.0663 
.0560 
.0581 
.0609 
.0632 
.0647 
.0670 
.0689 
.0023 
.0560 
.0567 
.0563 
.0597 
.0601 
.0616 
.0619 
.0618 
.0659 
.0562 
.5099 
.6000 
.6000 
.5993 

' 

.i.... ...... 

.......  .  .^ 

IniUal  load. 


After  8  minntes'  rest. 


Test  discontinned. 


After  a  farther  rest  of  29  days  bar  again  placed  in  the  testing-machine  and  loaded  as  follows : 


5,250 
26^250 
52,600 
78,750 


1,117 

5,685 

11,170 

16,755 


.1112 
.1675 


.0526 
.0586 
.0563 


Initial  load. 

E=:27,679,000. 
E=28, 809, 000. 
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Applied  loads. 


ToUL 


Per  MioAre 


r  IM111AI 
inon. 


lo  ganged  laogth. 


BlongBtion. 


8a00MfliT6 

elongation. 


ElongAtlon 

(center  to 

center  of 

pins). 


BeanarkA. 


105,000 
131«2S0 
157,500 
183,750 

210,000 

236,260 

202,500 

230;  2i0 
210,000 
183,760 
157,500 
131,250 
105,000 
78,750 
52,500 
20,250 

6,250 

20,250 

52,500 

78.750 

105,000 

131,250 

157,500 

183,750 

210,000 

183,750 

157,500 

131,250 

105,000 

78,750 

52,500 

28,250 

5,250 


Potmdf. 
22.340 
27.925 
33,510 
30,096 


50.266 

65,850 

50,265 
44.680 
80,005 
33,610 
27,025 
22,840 
10.756 
11,170 
5,586 

1.117 

6,586 
11,170 
16^756 
22,340 
27.025 
33,510 
30^006 
44,680 
39^005 
83,610 
27,026 
22,340 
16,755 
11,170 
5^585 
1,117 


IndL 

.2800 
966 


.5084 
.5673 
.5005 
.5140 
.4583 
.4021 
.3400 
.2806 
.2327 
.1753 
.1188 


.1147 
.1710 
.2274 
.2839 
.8406 
.8880 
.4560 
.3807 
.3439 
.2870 
.2315 
.1740 
.1183 
.0508 


Inch. 
.0682 
.0568 
.0665 
.0670 

.0585 


Inek. 


.0657 
.0568 
.0561 
.0666 
.0568 
.0674 
.0566 
.0686 
.0621 
.0014 
.0502 
.0678 
.0563 
.0664 
.0666 
.0569 

.osns 

.0570 
.0553 
.0658 
.0563 
.0561 
.0566 
.0506 
.0585 
.0615 


B=28.861.000. 

B=28,809,000. 

B=:28,707,000. 

B=28,45^000.  ' 

£=27.726^000. 

Slow  yi«*lding  nnd<  r  streeA.  Carried  i 

this  loed  3  minntee. 
1=28,758,000. 
£=27,638,000. 
Alter  3  minntee'  reel. 
£=29,225,0001 
£=29.120,000. 
£=28;  861, 000. 
£=28.912.000. 
£=28;  707, 000. 
£=28,556.000. 
£cr28.2S7,000. 
£=28;  707, 000. 
£=97,079,000. 

After  5  minntee*  rest. 

£=28,062,000. 
Es28,800.000. 
£=28,758.000. 
£=88,107,000. 
£=28,606,000. 
£=28,355,000. 
£=28.450.000. 
£=39,330,000. 
£=29,067,000. 
£=28,809.00a 
£=28,912.000. 
£=28,667.000. 
£=2^667,000. 
£=27,726,000. 


TESTS   OF   IRON,  STEEL,  AND   OTHEB  MATERIALS, 
No.  4137. 


1585 


s; 


as'    9h0 

Sectional  area  of  stem,  5.24  square  inches. 
Oaaged  length,  260^'. 


AppUed  loads. 

In  gMged  length. 

Elongation 

(center  to 

center  of 

pins). 

Bemarks. 

Total. 

Per  eqaare 

Elongation. 

Set 

P<mnd$. 
5,240 
26,200 
52,400 
26,200 
78,600 
52,400 
26,200 
104,800 
78,600 
52,400 
26. 200 
131,000 
104,800 
78,600 
52,400 
26,200 
157,200 
131.000 
104,800 

Found: 

1,000 

5,000 
10,000 

5,000 
15,000 
10,000 

5,000 
20,000 
15.000 
10,000 

5,000 
25,000 
20,000 
15,000 
10,000 

6,000 
80,000 
25,000 
20,000 
15,000 
10,000 

6,000 

0. 

.0410 
.0878 
.0425 
.1330 
.0888 
.0433 
.1780 
.1340 
.0896 
.0439 
.2280 
.1790 
.1848 
.0904 
.0443 
.2710 
.2260 
.1830 
.1389 
.0948 
.0479 
.2949 
.3032 
.3076 
.8U8 
.3169 
.3825 
.8274 
.2843 
.2403 
.1060 
.1518 
.1070 
.0608 
C       .3875 
\       .8400 
.8686 
.4285 
.5800 
.9480 
.9391 
.8945 
.8489 
.8032 
.7569 
.7096 
.6697 
.6535 
.6998 
.7458 
.7918 
.8381 
.8866 
.9877 

2.07 

2.32 

2.78 

.4816) 
.4847  . 
.3868$ 

Inch, 
0. 
.0010 

XnMM. 
0. 

Initial  load. 
Elastic  limit. 

.0017 

" 

.0021 

.0029 

.0035 

78,600 

1    52,100 

'    26^200 

.0069 

172,000 
174,000 
176,000 
178,000 
180,000 
182,000 
183,400 
157,200 
131,000 
104,800 
78,600 
52,400 
26,200 

186^000 

188,000 
190,000 
192,000 
193.880 
188.400 
157,200 
131,000 
104,800 
78,600 
62,400 
26,200 

■'iiioo** 

78,600 
104,806 
131,000 
157,200 
188,400 
190^180 
204,860 
200;  600 

188,400 
107,900 
181,000 

85^000 
30,000 
25,000 
20.000 
15,000 
10,000 
5^000 

85,500 

.0189 

87,000 
88^000 
80,000 
25,000 
20,000 
15,000 
10,000 
5^000 
5,000 
10,000 
15,000 
20,000 
26,000 
80.000 
86^000 
88^000 
88,000 
40.006 

85,000 
80,000 
26^000 

.6140 

.6188 

8.81 

>• 

H.Ez.31- 


-100 


1586         TESTS   OF   lEON,  STEEL,  AND   OTHER   MATERIALS. 


AppUed  loads. 

In  gsaged  length. 

Elongation 

(center  to 

center  of 

pin»). 

i 

ToteL 

'^T" 

Eloni^adon 

Set 

Bemarka. 

PtottfUlt. 

104,800 

781600 

62,400 

26,200 

26,200 

52.400 

7^,800 

104.800 

131.000 

157.200 

183,400 

183,400 

214.840 
220.080 
225.320 
230,560 
235  800 
241,040 

Poundi. 
20,000 
16,000 
10,000 
5.000 
6.000 
10.006 
15,000 
20,000 
25.000 
30.000 
35,006 
35,000 

41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,006 
40.000 
50,000 
51,000 
62,000 
53.000 
54.000 
55,000 
56.000 
57,000 
58,000 
59.000 
60,006 
61,000 
62,000 
63,000 
64,000 
65,000 

.83001 

.2821 

.2283 

.1681 

.1524 

.1999 

.2470 

.2961 

.3479 

.4010 

.4588 

.4583. 

Jneh. 

InehM. 

""  .1136*" 
.1110 

.1178 
.1183 

8.46 

3.80 

4.25 

4.66 

5.65 

5l58 

6.62 

646 

6.85 

7.36 

7.87 

&58 

9.04 

9.64 

10.36 

11. 10 

11.75 

12.67 

13.60 

14.40 

16.66 

16.55 

17.70 

19.00 

20.67 

21.70 

1 

1 

1  246.  280 
•  251.520 

256,760 

262,000 

1 

1  207,240 

272.  480 

277  7-0 

282.060 

288.200 

293.440 

'  298.680 

303,920 

309  160 

314. 4J0 

1 

319,640 

324  880 

330.  120 
335,  360 
340.600 
343. 700 

0 
345.  840 
351,  080 
356. 320 
361,  560 
366.  800 
368.000 

0 

0 

1 

0 
66,000 
67,000 
68,000 
09,000 
70,000 
70.229 

0 

0 

fieatad  12  minnt^ 

22.40 
25.06 
27.30 
30.70 
35.20 
36  80 

1 

Tensile  strength. 
=  11.0  per  cent. 
=  11.4  per  cent  • 

80.15 

34.98 

Elongation  of  lOinch  sections,  ".76, 1".22,  l'^27,  1".21,  V'.2e*  V':SO. 
l/aO,  1''.22,  I'M?,  l."24,  l'',20,  rM5,  1".19,  r'.20,  l'M5,  1".20,  l".i3, 
1".13,  I'M 8,  1".10,  1".12,  1".06,  1".06,  1".10,  1".09,  l".ll,  1".04, 1"  i:^ 
".75. 

Elongation  of  pin  holes,  A  ''.66,  B  ".50. 

Area  at  fracture,  4".83x".94  =  4.54  square  inches. 

Contraction,  13.4  per  cent. 

Fractured  4^  feet  from  center  of  pin-hole  A. 

Appearance,  granular,  radiating  from  a  button  of  hard  metal  about }'' 
diameter,  which  was  rolled  into  the  surfoce  of  the  bar. 


TE8TS   OP    IRON,    8TEKL,    AND    OTHER    MATERIALS.        1587 

After  a  rest  of  5  days  and  18  hours,  fractured  end  B  again  placed  in 
the  machine. 

Gauged  length,  233".41,  beginning  near  the  fractured  end  and  termi- 
nating at  the  same  point  at  end  B  as  the  original  gauged  length. 

Sectional  area  called  4.095  square  inches. 


Applied  loads. 

In  gauged  length. 

Elongation 

(center  to 

center  of 

pins). 

1 
Aemarke. 

TotaL 

Per  square 
inch. 

Elongation. 

Sacoesaive 
elongation. 

Poundi, 

5,240 

26.200 

Pwndi. 

1.116 

5,580 

11,160 

16,740 

22,319 

27.899 

33,479 

39.059 

33,479 

27.899 

22,319 

16.740 

.      11,160 

5,680 

1,118 

6,580 

11,160 

16,740 

22,319 

27,899 

33, 479 

39, 059 

44,638 

50,218 

5,580 

50,218 

4i,638 

39,050 

33,479 

27,899 

22,319 

16,740 

11,160 

6,580 

1.116 

6,580 
11,160 
16.740 
22,319 
27.899 
33.479 
39,059 
44.638 
60.218 

Jneh. 
0. 

.0383 
.0842 
.1808 
.1792 
.2380 
.2902 
.3530 
.3890 
.S831 
.2159 
.1870 
.1180 
.0871 
.0259 
.0821 
.1060 
.1548 
.2080 
.2531 
.3037 
.3589 
.4200 
.4939 
.5766 
.5320 
.4850 
.4371 
.3876 
.3878 
.2860 
.2330 
.1810 
.1272 
c       .0810 
I       .0746 
.1121 
.1681 
.2080 
.2541 
.8058 
.8588 
.4089 
.4623 
.5189 

Jneh. 
0. 

.0883 
.0469 
.0484 
.0488 
.0688 
.0572 

.  .0828 
.0440 
.0150 
.0472 
.0489 
.0490 
.0509 
.0412 
.0382 
.0459 
.0486 
.0484 

•  .0601 
.0506 
.0632 
.0631 
.0739 
.0828 
.0446 
.0470 
.0479 
.0495 
.0408 
.0518 
.0530 
.0620 
.0538 
.0482 
.0864 
.0876 
.0460 
.0479 
.0481 
.0609 
.0518 
.0521 
.0634 
.0546 

Inch. 
0. 

Initial  load. 

After  resting  1  hoar. 

!    52,400 

78.000 

104,800 

131,000 

157,200 

183,400 

157,200 

131,000 

104.800 

78,600 

52,400 

28,200 

5.240 

28,200 

52,400 

78,600 

104,800 

131.000 

157,200 

183,400 

209,600 

235,800 

262,000 

235,800 

209.600 

183,400 

157,200 

131,000 

104,800 

78.600 

52,400 

28,200 

5,240 

28,200 
62,400 
78,600 
104,800 
131,000 
157,200 

1  183,400 

j  209.600 

i  235.800 

1588        TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 


AppUed  loads. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

Total. 

FvmdB. 

368.000 

238,800 
309.600 
335,800 
262,000 
335,800 
309,600 
186,400 
157,200 
183,400 
209,600 
235,800 
262,000 
5,240 
107.200 
183.400 
209,600 
235,800 
262,000 
236,800 
209,600 
183,400 
157,200 
131.000 
104,000 
78,600 
52,400 
26,200 
5,240 
26,200 
262,000 

Per  naoare 
inoQ. 

Elongation. 

Sncce88lve 
elongation. 

Inch. 
.0609 
.0028 
.0024 
.0456 
.0466 
.0460 
.0468 
.0445 
.0464 
.0476 
.0494 
.0467 
.0466 
.0480 
.0494 
.49a 
.2810 
.0520 
.0689 
.0686 
.0555 
.0450 
.0460 
.0472 
.0499 
.0492 
.0521 
.0518 
.0608 
.0561 
.0483 
.0863 
.4560 
.4508 
.4602 
.4480 
.4490 
.3986 
.8994 
.4487 
.0480 

Bemarkfl. 

Fwnd*. 

55,798 

50,218 

44,638 

50.318 

55,798 

50,218 

44.638 

39,069 

33,478 

39,059 

44,638 

50.218 

55,798 

1.116 

83.479 

39.059 

44.638 

50,318 

55.798 

60.218 

44.688 

89,059 

83,479 

27.809 

22.819 

16,739 

11,160 

5,580 

1.116 

5.580 

55.798 

6,580 

56,798 

5.680 

65^798 

5,580 

55.796 

5,580 

1,116 

Inch. 
(      .6778 
I       .5806 
1       .5830 
.5374 
.4908 
.6368 
.58:36 
.5381 
.4917 
.4441 
.3947 
.4404 
.4870 
.5350 
.58a 
.0900 
.3710 
.4230 
.4759 
.5295 
.5860 
.5400 
.4981 
.a59 
.8960 
.3468 
.2947 
.2489 
•       .1921 
.1370 
.0987 
.1300 
.5860 
.1867 
.6868 
.1389 
.6879 
.1898 
.6887 
.1400 
.0970 

Inch. 

i 

26,200 

262,000 

26,200 

262,000 
26,200 

262.000 

26.200 

5.240 

TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS.  1589 

Samples  taken  from  steel  eyebar  No,  4137  one  month  and  seven  days 
after  the  original  test  of  the  eye-bar. 

[Sketch  showing  positions  from  whence  specimens  were  taken  from  the  shorter  frac- 
tured end.] 


r76B 


770 


778a  778 b 


783 


No.  769,  compression  specimen. 
No.  770,  compresaion  specimen. 
No.  77 Ba,  compression  specimen,  annealed. 
No.    7785,    compression    specimen,    not 
annealed. 


%7i 


No.  779,  compression  specimen,  annealed. 

No.  783,  tension  specimen. 

No.  784,  tension  specimen. 

(a  and  5,  specific  ppravity  specimens.) 


No.  769. 
Oompression  test 


Crosswise  specimen. 

Total  length,  4".76. 

Diameter,  ".900. 

Sectional  area,  .636  square  inolii. 

Oaugeil  length,  3". 


Applied  loads. 

In  ganged  length. 

BemarkB. 

• 

Total. 

Per  sqaare 
indi. 

Gompres- 
sion. 

Set. 

Povndt. 

636 

8,180 

G,360 

9.540 

12,720 

15,900 

10,080 

22.260 

25,440 

28,630 

81,800 

'    34,980 

1    88,160 

41,340 

41.976 

42,612 

43,248 

1    48,884 

44,520 

4&,136 

I    45,792 

1    46,428 

'    47,064 

1    47,700 

1    48,336 

48,972 

,    49,608 

■    50,2U 

1    60,880 

51,516 

;    52,162 

52,788 

1    53,424 

<    55,800 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50.000 
55,000 
60,000 
65,000 
66.000 
67,000 

Inch, 
0. 

.0006 
.0011 
.0016 
.0022 
.0027 
.0032 
.0037 
.0043 
.0048 
.0055 
.0062 
.0070 
.0080 
.0082 
OOSK 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

•0001 
•0002 
•0004 
.0006 
.0000 
.0014 

Initial  load. 
Ultimate  strength. 

68.000    1          .0088 
60,000    '          .0002 
70.000    1          .0005 
71  000    '          onoQ 

.'ooii" 

72,000 
73,000 
74,000 
7^000 
76,000 

.0103 
.0107 
.0116 

.0123 
Aim 

.0046 

77,000    1          .0130 
78,000             .0154 
79,000             .0170 
80,000             .0103 
81,000             .0222 
82,000             .0260 
83,000    1         .0300 
g4,000    1         -tatu 

.0110 



87,735 

............ 

1 

Failed  by  triple  flexnre. 


1590        TESTS    OP    IROK,    STEEL,    AXD    OTHER    MATERIALS. 

No.  770. 

Compression  test 
Lengthwise  specimeu. 

Total  len  jTth,  8''.90.  ►     - 

Diameter,  ".900. 
Sectional  area,  .636  square  inch. 
Ganged  length,  G". 


Applied  loAdB. 

In  ganKed  length. 

TotoL 

Pereqiiare 
incb. 

Pounds. 

Comprw- 
sion. 

Set 

• 

Founds. 

Inch. 

Inch. 

036 

1,000 

0. 

0. 

Initial  load. 

3,180 

5.000 

.0010 

0. 

e.380 

10,000 

.0020 

0. 

9.540 

15.000 

.0031 

.0002 

12,720 

20,000 

.0043 

.0003 

15,900 

25,000 

.0055 

.0005 

10,080 

30,000 

.0070 

.0012 

22,260 

35,000 

.0102 

.0034 

25,440 

40,000 

.0100 

.0061 

28,620 

45,000 

.0255 

.0168 

31,800 

50,000 

.0376 

.0261 

34,060 

55,000 

.0606 

.0485 

35,610 

56,000 

.0685 

36,252 

57,000 

.0797 

36,888 

58,000 

.0975 

88,200 

60.062 

Failed  by  triple  flexure. 


TESTS   OF    IRON,  STEEL,    AND    OTHER    MATERIALS  1591 

No.  778a. 

Compression  test. 

Lengthwise  specimen.   Annealed  end.   Heated  cherry  red  and  cooled 
in  open  air. 
Total  length,  4".43. 
Diameter,  ''.900. 
Sectional  area,  .636  .square  inch. 
Ganged  length,  3". 


Applied  loads. 

In  gftoged  length. 

Bemarks. 

Total. 

'"iX" 

Compree- 
lion. 

Set. 

Pound*. 
636 
3,180 
6.360 
0.540 
12,720 
15,900 
10.080 
10,716 
20.352 
20.968 
21,624 
22^860 
22,886 
23,532 
24,168 
24,804 
25,440 
26.076 
26,712 
27,348 
27.984 
28.620 
29,256 
20,892 
80,528 
81.164 
81,800 
53.900 

Pounds, 
1,000 
6,000 
10.000 
15.000 
20,000 
25,000 
80,006 
81,000 
82,000 
88,000 
84,000 
85.000 
86,000 
87.000 
38.000 
89,000 
40  000 
41,000 
42,000 
43.000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
60,000 
84.748 

Inok. 

0. 

.0004 
.0010 
.0015 
.0021 
.0026 
.0082 
.0083 
.0034 
.0035 
.0036 
.0038 
.0089 
.0049 
.0040 
.0040 
.0041 
.0042 
.0043 

.ooa 

.0044 
.0045 
.0045 
.0116 
.0278 
.0838 
.0410 

0. 
6. 
0. 
0. 
0. 
6. 
0. 

Initial  IomL 

Xlaatlo  limit, 
mtimalestrenctli. 

—.0001., 

-.0001 

•-.0602"' 

Failed  by  triple  flexnre. 


1594         TESTS   OF   IBON9  STEEL,  AND   OTHER   MATERIALS. 

No.  783. 

Ten8i(mt68t. 
Lengthwise  specimen. 
Total  length,  9'^ 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Ganged  length,  6''. 


AppUed  loads. 

In  ganged  length. 

Bftmarki. 

TotaL 

Peraqiuae 

Set 

Fimnd$, 

Foundi, 

2fi«&. 

Ineh. 

250 

1,000 

0. 

0. 

InitiAlload. 

1,250 

6.000 

.0007 

0. 

2,500 

10.000 

.0018 

0. 

3,750 

16,000 

.0028 

0. 

6.000 

20,000 

.0038 

0. 

6.250 

26,000 

.0047 

0. 

7,500 

30.000 

.0058 

0. 

8.760 

85.000 

.0068 

0. 

10.000 

40,000 

.0078 

0. 

11.250 

45.000 

.0088 

0. 

12.600 

60.000 

.0000 

0. 

, 

13,760 

66.000 

.0100 

0. 

16,000 

60,000 

.0120 

0. 

16,250 

65.000 

:oi3o 

Ol 

17,500 

70,000 

.0140 

18.000 

72,000 

.0144 

18.500 

74,000 
70,000 

.0140 

19,000 
10.600 
20,000 
20,600 
21,000 

.0168 

* 

78,000 
80.000 
82,000 
84.000 

.0150 

.0163 

.0160 

.0172 

21,600 

86.000 

.0180 

22,000 
22.500 
22,800 

88,000 

.0190 

90.000 
01,200 

.0206 

Tensae  strength. 

Elongation  after  fracture,  ''.30  =  6.0  -per  cent 


Elongation  of  inch  sections, 
Diameter  at  fracture,  ".42. 
Area,  .1386  square  inch. 
Contraction,  44.6  per  cent. 
Fractured  J"  £rom  neck. 
Appearance,  fine,  silky 


.•27,  ".03,  ".00,  ".00,  ".00,  ".00. 


TEST8   OF   lEON,    STEEL,    AND   OTHER   MATERIALS. 

No.  784. 

Tensian  test. 

Crosswise  specimen. 

Total  length,  4".76. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


1595 


In  gaufced  length. 

Bdmarlu. 

ToUL 

Per  sqiiare 

BloBgatioB. 

Set. 

PoufuU. 

250 

1.250 

2.500 

3.750 

6.000 

6,250 

7,500 

8,750 

10.000 

11,250 

12,500 

13.750 

14,000 

14,250 

14,500 

14,75© 

15.000 

15.250 

15.500 

Pounds. 
1.000 
5.000 
10.000 
15.000 
20.000 
25,000 
80.006 
35.000 
40,000 
45,000 
60,000 
65,006 
66.000 
57,006 
58,000 

.  69.000 
60.000 
51.000 
62,000 
63,000 
64,000 
66.000 
66.000 
67,000 
68,000 
60,000 
70.000 
71,000 
72,000 
73,000 
76,000 
78,000 
80,000 
81,600 

Inch. 

0. 

.0004 
.0009 
.0014 
.0020 
.0025 
.0031 
.0037 
.0045 
.0067 
.0072 
.0106 
.0106 
.0110 
.0118 
.0125 
.0137 
.0148 
.0158 
.0170 
.0101 
.0206 
.0226 
.0246 
.0276 
.0302 
.0337 
.0368 
.04U 
.0437 
.060 
.085 
.11 
.21 

Inch. 

0. 

0. 

0. 

0. 

0. 

0^ 

.0001 
.0002 
.0006 
.6013 
.0021 
.0048 

Initial  loAd. 

Tensile  strength. 

Load  at  time  of  rapture. 

15.750 

16,006 
16,250 

16,500 

16,750 
17,000 
17,250 
17,500 
17.750 
18,000 
18,250 
19,000 
19.500 
20,000 
20.400 
19.100 

Elongation  after  rupture,  ".36  =  6.0  per  cent* 

Elongation  of  inch  sections,  ".•15,  'M3,  ''.08. 

Diameter  at  fracture,  ''.47. 

Area,  .1735  square  inch. 

Contraction,  30.6  per  cent. 

Fractured,  1".00  from  neck. 

Appearance,  granular,  40  per  cent.  ^  silky,  flak^  60  per  cent. 
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Ka413& 


25' 8" 


Sectional  area  of  stem,  5.23  sqaare  inches. 
Ganged  length,  260". 


In  ganged  length. 

(center  to 

oenterof 

pins). 

"— 

Total. 

Persmuure 

Set. 

Pounds, 
5,230 
26.150 
53.300 
78,450 
104,600 
130,750 
156,900 
130,750 
104.600 
78,450 
52,300 
26,150 
170,000 
172,000 
174,000 
176,000 
178,000 
180,000 
182.000 
183.050 
184,000 
186. 000 
188,000 
190,000 
192,000 
183,510 
198,740 
203,970 
208.200 
214,430 
218,660 
224.880 
230. 120 
235.350 
240,580 
245,810 
251.040 
256, 270 
261,500 
266,730 
271.860 
277,190 
282,420 
287.660 
282,880 
288,110 
303.840 
806,570 
313.800 
318.030 
324.260 
820,400 
884.720 
339.950 
345,180 
350.410 
353,500 

856l640 
360;  870 

Poundt. 

1.000 

6,000 

10.000 

15,000 

20,000 

25,000 

30.000 

25,000 

20.000 

16,000 

10,000 

6,000 

JfMftM. 

0. 

.0418 
.0870 
.1824 
.1770 
.2228 
.9706 
.2268 
.1883 
.1877 
'  .0030 
.0460 
.2861 
.2087 
.8084 
.3068 
.8118 
.8148 
.8184 
.3281 
.8268 
.8317 
.3878 
.8610 
.8680 
.8920 
.6640 

1.60 

Ineh. 
0. 
0. 
0. 
0. 
H 
.0004 

InOm. 

Initial  toed. 
'Baatio  limit. 

.0087 

'"85,obb*' 

.0086 

86,960 

■  87."66o'* 
38,000 
38,000 
40,000 
41.000 
42,000 
43,000 
44.000 

47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
64,000 
66^000 
66.000 
57,000 
58^000 
60.000 
60,000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 

1.86 
8.26 
S.8i 

8.66 

8.08 
4.8S 

473 
&U 
&6$ 

IM 

6.60 

6.86 

7.48 

7.8t 

8.61 

8.10 

8.M 

16188 

U.01 

11.76 

ia.60 

18.48 

1498 

16.86 

16.48 

17.64 

18.80 

aaes 

SL«6 
80.68 
22.60 
9&28 

6 
68,000 
S^OOO 
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Applied  loftd*. 

In  ganged  length. 

(center  to 

center  of 

pint). 

Bemarlu. 

TotoL 

Persqiutfe 

100^1. 

Set. 

Poundt. 
366,100 
371.830 
374.000 

0 
0 

Pounds. 
70,000 
71,000 
71,680 

0 
0 

InOM. 

Inch. 

2&4b 
82.80 
8&60 

Haximnm  loed  roAobed.  Stretching 
stUl  going  on,  and  load  slowly 
advancing. 

=11.8  per  cent 

sll.5  per  cent. 

80. 6i 

85l88 

Elongation  of  inch  sections,  ".73, 1".16,  V'.U,  I'Ml,  I'MO,  r'12,  V'.12, 
1^.09,  I'MO,  VM3,  rM4,  I'MS,  rM9,  l'^20,  l'M9,  1".21, 1''.23,  1".22, 
1M8, 1".22,  VM4,  V'.n,  1^.24, 1".26, 1''.24,  l'^28,  r'.27,  Ml. 

Elongation  of  pin-bolee,  A  ".49,  B  "51. 

Area  at  middle  of  length  of  stem,  4^'.84  x''.94  =  4.55  square  inches. 

Contraction,  14.0  per  cent 
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Ifo.  4139. 


1 


SS'     7^95 


Sectional  area  of  stem,  5.25  square  inches. 
Gauged  length,  2W. 


\      Applied  loadd. 

In  ganged  length. 

(Center  to 

center  of 

pina). 

Bemarka. 

i    Total. 

Persoaare 

Elongation. 

Set. 

'  Pounds. 
,      5.260 
'    26  250 

Pounds. 
1,000 
6.000 
10.000 
15,000 
20,000 
25.000 
30.000 
25.000 
20.000 
15.000 
10.000 
5.000 

Inch. 

0. 

.0450 
.0899 
.1338 
.1768 
.2222 
.2722 
.2280 
.1860 
.1413 
.9960 
.0589 
.2979 
.8009 
.8019 
.3092 
.8149 
.8186 
.3240 
.3298 
.2860 
.2427 
.1990 
.1660' 
.1111 
.0662 
.3371 
.8480 
.8694 
.3696 
.4692 
.4488 
.4060 

.  .8610 
.8168 
.2726 
.2281 
.1824 
.1418 
.9970 

Inek. 

0. 

.0061 
.0062 
.0060 
.0060 
.0083 

Inch. 
0. 

Initial  load. 

E=:  29, 612, 000. 
B= 29. 953, 000. 
E=29,816,009 
E  =  30, 162, 000. 

{    52,  f>00 

7»<.760 

106,000 

131,250 

j  157.500 

'  131,250 

106,000 

78, 750 

\    52,500 

1    2n,  ^50 

.0136 

;  170,000 

1  172,000 

174,000 

176,000 

178,000 

• 

,  180,000 

i  182.000 

183,750 

35.000 
30.000 
25,000 
20,000 
15,000 
10,006 
6,000 

YiMtio  limit. 

157.500 
131,250 
105. 000 
78,760 
52.500 
26,250 

.0968 

:  186,000 

!  188.000 

1  190.000 

102,000 
194,250 
183,760 
157.600 
131,250 
105.000 
78,750 
62,500 
26,260 
5,260 
199,600 

37,000 

*38^'006*" 
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Sectional  area  now  called  5.237  square  inches. 


Applied  loads. 

In  ganged  length. 

Elongation 
(center  to 
to  center 
of  pins). 

Bemarka. 

Total. 

Peraqnare 
inol), 

SacoessiTe 
elongation. 

P<mnd». 
183,750 
157.600 
131,250 
105.000 
78,750 
53,500 
20,250 
6,250 
200,000 

1 
*5.250 

Pounds. 
35,069 
80,070 
25,004 
20,061 
15,088 
10,025 
5,018 
1.003 

Ineh, 
.9644 
.9407 
.8900 
.8501 
.8081 
.7568 
.7007 
.0014 

Inch, 
.0120 
.0487 
.0447 
.0459 
.0470 
.0483 
.0901 
.0453 

Inch, 

£=29.899.900. 
E  =  29, 230, 000. 
£  =  2S,  160.000. 
E==2:,800,000. 
£  =  28,220,000. 
£=r  20,080.000. 

This  l»ad  applied  and  left  on  the  bar 
10  hours;    in  the  mean  thno  the 
load  feU  to  124,000  pounds  on  ac- 
count of  stretching  of  the  bar  and 
leakage  of  the  hydraulic  pack- 
ings of  tbe  teating-machine. 

1.006 

.n 

Ganged  length,  260/'72. 

Sectional  area  called  5.235  square  Inches. 


Applied  loads. 

In  gauged  length. 

Elongation 

(center  to 

center  of 

pins). 

Bemarka. 

Total. 

Per  square 
inch.      • 

Successiye 
elongation. 

Pounds. 
5,260 
20.250 

Poundt. 

1.003 

5,014 

10.028 

15,042 

20,065 

25,069 

30,063 

35,097 

30,083 

25,009 

20,055 

15,042 

10,028 

5y014 

1,008 

88,000 

40,000 

Inohcs. 
0. 

.0894 
.0847 
.1298 
.1752 
.2211 
.2687 
.8175 
.2745 
.2300 
.1882 
r      .1400 
.0989 
.0482 
.0027 
2.06 
2.78 

0. 

.0394 
.0458 
.0451 
.0454 
.0459 
.0476 
.0488 
.0480 
.0445 
.0448 
.0452 
.0461 
.0507 
.0405 

Ineh, 

Micrometer  reset 

£  =  28,850.000. 
£  =  28,084,000. 
£  =  28,793,000. 
£  =  28,479,000. 
£  =  27,462,000. 
£  =  26.787.000. 
£  =  80.400,000. 
£  =  29.875.000. 
£  =  29.188,000. 
£  =  28.920,000. 
£  =  28,855,000. 
£  =  26,788,000. 

52,500 

78,750 
10.<>,000 
131.250 

157,500 
183*750 

157,600 
131,250 

1  105,000 

78.750 
5:^500 
20.250 
5,250 
204,750 
210,000 
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Gauged  length,  262^'.73. 

Sectional  area  called  5.195  square  inches. 


Applied  loads. 


Total 

PotMuU. 
5^250 
28.250 
fi2»500 
78»750 
105,000 
131,250 
157,500 
U3.750 
157,500 
131,250 
105,000 
78^760 
62.600 
26^260 
6,260 
216,260 
120,600 
225,750 
281.000 
280,250 
241,500 
240,750 
252,000 
267,260 
262,500 
287,750 
278,000 
278^250 
288,500 
288^750 
284,000 
280,260 
804,500 
808,750 
816,000 
820,260 
825,500 
830,750 
880,000 
841,250 
846^500 
848.600 

0 
851,760 
887,000 
882;  260 
807,600 
872,200 


Per  sonue 
incn. 


Pottfub. 
1,010 
5,062 
10.106 
15,156 
20,210 
25^288 
80,816 
85^386 
80,816 
26,268 
20^210 
16,168 
10,106 
6^052 
1«010 
41,000 
42,000 
43,000 
44^000 
45y000 
40,000 
47,000 
48,000 
40,000 
60,000 
61,000 
62,000 
68,000 
64,000 
66,000 
50;  000 
67,000 
68;  000 
50,000 
00,000 
61,000 
62,000 
08,000 
04,000 
65,000 
06,000 


0 

07,000 
88^000 
08^000 
78^000 
70,886 


In  ganged  length. 


Slongndon. 


0. 

.0408 
.0878 
.1841 
.1883 
.8838 
.2887 


.2088 

.1681 
.1068 
.0546 
.0071 


Sacceaaive 
elongation 


lfi«&. 


.0463 
.0482 
.0505 
.0529 
.0573 
.0448 
.0453 
.0471 
.0487 
.0486 
.0587 
.0475 


Elongation  j 

(center  to  I 

center  of  I 

pina). 


Bemarka. 


Inektt. 


3.60 

8.70 

8.88 

428 

476 

5il7 

5i68 

6.08 

6.60 

7.00 

7.48 

8.06 

a60 

8l12 

8.70 

1440 

ILOO 

11.71 

12.46 

1485 

1482* 

1485 

1448 

17.70 

18.10' 

2476 

2L66 

2466 

2420 

2480 

27.66 

81.60 

87.80 


Micrometer  reoet. 

E  =  28, 303, 000. 
£=24070,000. 
E  =  24880.000. 
E  =26,284000. 
E  =  25, 003. 000. 
E  =  21, 364  000. 
E  =  20, 630, 000. 
E=  29, 302. 000. 
E  =  24183.004 
E  =  27,257,004 
E  =  24665,004 
E  =  24,718.004 
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In  ganged  length. 

Elongation 

(center  to 

center  of 

pina). 

Bemarks. 

TotaL 

^•LST" 

SaooessWe 
elongation. 

Pmmda, 

8^980 

0 

0 

1,000 
0 
0 

InchM, 

InfihM. 

Inch, 
86.63 

=12.1  per  cent. 
=  11.6  per  cent 

81.40 

36.38 

BloDgation  of  10-inch  sections,  ".78,  r'.30,  l".10,  1".16,  iM6,  IMG, 
r'.20,  rM4,  rM9,  1''.20,  1'M6,  1".22,  1".23,  1''.26,  1".27,  1''.24,  1".25, 
1''.21,  r'.21,  r'^1,  r'.26,  1^.22, 1".22,  1".22,  1''.21,  r'.27,  1^.25,  1  '.24, 
1".23  ".77r 

Elongation  of  pin-holes,  A  ''.42,  B  ".54, 

Ganged  length,  291".46. 

Sectional  area  called  4.683  square  inches. 


AppUed  loada. 


T»W-     ^"toX" 


Fmmda, 

8,960 

26.250 

82.600 

78.750 

108.000 

181,250 

107.500 

183,750 

157.500 

131.250 

106,000 

78^760 

62,600 

26.250 

6,260 

26.250 

52,500 

78^750 

105,000 

131,250 

157,600 

183,760 

210,000 

236,260 

268,600 

286,250 

210,000 

188,760 

167,600 

181.250 

166,000 

78,760 

62,600 

26,250 

6,250 

262,500 

6^260 


Elongation. 


PoiMKb. 
1,121 
5,605 
11,210 
16,815 
22.420 
28,025 
83,630 
30,235 
33,630 
28,025 
22,420 
16,815 
11, 210 
6,605 
1.121 
5,605 
11,210 
1^815 
22,420 
28,025 
33,680 
38.285 
45,014 
60,448 
56,053 
50,448 
45,014 
88,285 
83,630 
28,026 
22,420 
16,815 
11,210 
6,606 
1.121 
56,653 
1,121 


In  ganged  length. 


Sncceesive 
elongation. 


Jndi. 

0. 
.0602 
.1003 
.1601 


.3622 
.4290 
.3731 
.8160 
.2561 
.1930 
.1305 
.0686 
.0077 
.0550 
.1141 
.1739 
.2363 
.2981 
.8640 
.4270 
.4860 
.5640 
.6380 
.5802 
.5210 
.4621 
.3903 
.3373 
.2730 
.2060 
.1428 
.0719 
.0123 
.6364 
.0130 


Inch 


.0602 
.0501 
.0608 
.0631 
.0641 
.0659 
.0677 
.0568 
.0581 
.0599 
.0621 
.0626 
.0669 
.0650 
.0473 
.0501 
.0508 
.0614 
.0628 
.0669 
.0680 
.0660 
.0710 
.0740 
.0578 


.0628 
.0620 
.0643 
.0670 
.0632 
.0709 
.0506 
.6241 
.6234 


Elongation 

(center  to 

center  of 

pins). 


Inch. 


Bemarks. 


Micrometer  reset. 

B=27, 641, 000. 
E=27, 318, 000. 
E=2S.  889, 000. 
£=26,485.000. 
E=24, 789, 000. 
E=24. 130, 000. 
E=28, 761, 000. 
B=28, 127, 000. 
E=27.272,000 
B=26, 306, 000. 
£s26, 138,000. 


Bested  under  load  10  minntes. 


Test  discontinued. 
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DETAILS  OF  TESTS  OF  WBOUGHT-IEOV  ETE-BABS. 
No,  703. 


JtsSStSElL^ 


2^  jorss 


Sectional  area  of  stem,  5.70  square  inches. 

Ganged  length,  ISC^ 

Twenty-two  10-inch  secMons  laid  off  along  stem. 


Lb  gauged  length. 

Elongation 

(center  to 

center  of 

pins). 

Semarka. 

Total 

Persqiubre 
indi. 

Elongation. 

Set. 

Pound§. 

5,700 

28,  .500 

57.000 

85,500 

102,000 

114, 000 

116,000 

118,000 

120, 000 

122,000 

124.000 

120.000 

128,000 

130,000 

132, 000 

134.000 

136, 8O0 

142  500 

Powndt. 
1.000 
5,000 
10,000 
15,000 
18.000 
20.000 

IneK09. 

0. 

.0310 
.0647 
.0995 
.1237 
.1453 
.1499 
.1533 
.1575 
.1609 
.1656 
.1720 
.1803 
.2030 
.2200 
.2458 
.8040 
.6500 

1.12 

1.44 

1.69 

2.27 

2.85 

InehM. 
0. 
.0034 

Inehet. 
0. 

Initial  load. 

E=  27, 522, 000. 
E=:  27, 774. 000. 

£»  28;  126^  000. 
Klafftio  limli 

.0044 
.0170 
.0120 

.0208 

22,456 

...... ..... 

1 

Set. 
8".25. 

24,000 
Siv  000 

.76 
1.42 
1.80 
2.13 
2.88 
3.59 

148,  200            2A.  000 

153,000 
159,600 
165,300 
171, 000 

27.000 
28,600 
29,000 
80,000 

**'i'62  '" 

Sectional  area  now  called  5.493  sqnare  inches. 
Ganged  length  182/'.62. 


AppUed  loads. 

In  ganged  length. 

Elongation 

(oenter  to 

center  of 

pins). 

Totol. 

Per  sqnare 
incn. 

Elongation. 

Snccesslye 
elongation. 

BMoarka. 

PottiMto. 

5,700 

28,600 

57,000 

85,500 

U4.060 

85,500 

67.000 

28,600 

5,700 

PstNMlff. 

1.089 
5,191 
10,382 
15,578 
20,764 
16,578 
.     10,882 

Ineh. 

0. 

.0278 
.0626 
.0987 
.    .IBM 
.1024 

.0880 

Inek, 

0. 

.0278 
.0347 
.0362 
.0372 
.0885 
.0344 
.0362 
.0805 

Inch, 

MiGzometer  rmKL 

E  =  27. 318, 000. 
E=r26,186,000. 
B=:  86, 488. 060. 

5,191             .0818 
1,089    1         -0013 

I 

TESTS    OF   IRON,    STEEL,    AND    OTHER   MATERIALS.        1603 


Applied  loads. 

In  ganged  length. 

Elongation 

(center  t« 

center  of 

pine). 

Bemarka. 

Total. 

Per  sqnare 
inch. 

Elungation. 

Sucoeeaive 
elongation. 

Pound*. 

5,700 

28.500 

57,000 

85,500 

114,000 

142,500 

114,000 

85,500 

57.000 

28,500 

5,700 

176,700 
182,400 
188,100 
193,800 
109.500 

Pound*. 

1.039 

5.191 

10,382 

15,573 

20,764 

25,955 

20,764 

15,573 

10,382 

5,191 

1,039 

31,000 
32,000 
33,000 
34,000 
35.000 
36.000 
37,000 
38.000 
39,000 
40.000 
41.000 
42,000 
43.000 
44,000 

0 
45,000 
45,105 

IneKe*. 

— .0002 
.0277 
.0625 
.0977 
.1334 
.1713 
.1377 
.1034 
.0684 
.0320 
.0014 

Inch. 
.0015 
.0279 
.0348 
.0852 
.0367 
.0379 
.0336 
.0348 
.0350 
.0364 
.0806 

Inch**. 

After  i  hour's  rest 

Bested  5  rainutea. 

Tensile  strength. 
Just  before  fraotnre. 
=  11.7  per  cent, 
=  11.6  per  cent. 

8.62 
8.70 
6.28 
6.12 
6.97 

ao2 

9.07 
10.20 
It  67 
18.16 
14.85 
17.05 
19.50 
22.45 

205  200 

210. 900 
216,600 
-22.  300 
228.  006 
2^^i3,  700 
239, 400 
24 -.100 
250,800 
0 

2.56,500 

27.00 
27.60 
27.80 

257,  100 

0 

0 
0 

21.01 

0 

27.66 

Elongation  of  lOinch  sections, •2'M8, 1".34, 1".66,  l".43,  1".28,  r'.28, 
1''.28,  1".20,  1".22,  l'M5,  1".09,  T'.OO,  I'MO,  I'MO,  1".08,  1".09,  1".02, 
1''.02,  1".05,  l'M2,  r'.23,  1".02,  ".81. 

Area  at  fracture,  4^.22  x  ".93=3.92  square  inches. 

Contraction,  31.2  per  cent. 

One  edge  of  fracture  open  ".13.  Open  at  middle  ".15.  One  edge 
closed. 

Fractured  18^"  from  center  of  pin-bole  A.  Appearance,  fibrous,  with 
traces  of  grannlation. 

Elongation  of  pin-holes,  A  ".47,  B  ".41. 

Fractured  end  loaded  after  16  hours'  rest. 

Ganged  length  now  178".72 ;  beginning  three  sections  from  fracture 
at  end  A,  and  terminating  at  the  end  of  original  gauged  length,  end  B. 
This  includes  sixteen  of  the  original  lOinch  sections. 

Sectional  area  now  called  5.103  square  inches. 


604        TEST8    OF   IHUN,    STKKL,    AND    OTHER    MATEKIALS. 


Applied  hmds. 


In  gaugocl  lenf^tb. 


Totul. 


Pounds. 

i\  700 

28,500 

57,000 

85.500 

114,000 

86,  500 

57,000 

28,500 

5, 700 

28.500 

57,  OliO 

85,500 

114,000 

142,  500 

17t,000 

142,  600 

114.000 

85.000 

57,000 

28,500 

5.700 

28,500 

57,  000 

86,500 

114,000 

142. '00 

171,000 

199.500 

228,000 

189,  500 

171,000 

142, 500 

114,000 

86.500 

57,000 

28.500 

5,700 

28,  500 

67.000 

85,500 

114,000 

142,500 

171.000 

199,  500 

171,000 

142.5.0 

114,000 

85,500 

57.  000 

28.500 

5.700 


Per  H(|iiari< 
iucb. 


Poundt. 

1,117 

5,585 

11, 170 

18,754 

22,339 

16,754 

11,170 

6.685 

1,117 

6,585 

11, 170 

16,754 

22.339 

27, 024 

33,509 

27, 924 

22,  339 

16.754 

11,170 

6,586 

1,117 

5.585 

11,170 

16.  754 

22.  339 

27, 924 

33,509 

39, 594 

44,  C78 

39,594 

33,509 

27.924 

22.  339 

16,754 

11. 170 

6. 585 

•    1,117 

5,585 

11. 178 

16, 754 

22,  339 

27, 924 

33,  .509 

39.  094 

33,  509 

27.  924 

22,  339 

16,764 

11,170 

5.  585 

1,117 


ElongatioD. 

Inch. 

I        0. 

I         . 0317 

.0601 

.1060 

.1435 

.  1072 

I  .0712 

.0339 

!  .0030 

.  0332 

j  . 0701 

I  .1068 

I  . 1440 

.  1815 

'  .  2205 

I  .  1843 

I  . 1479 

.  1109 

.0741 

I  .0366 

I  .  0061 

.  0352 

'         .0723 

.1092 

.1466 

.1838 

.2203 

.2609 

j  .  307.1 

I  .L711 

\  .2348 

1         .  1977 

.1607 

.  1234 

.0854 

.0473 

.0147 

.0447 

.0815 

.1188 

.1564 

.1942 

.2320 

.2702 

.2334 

.1969 

»  .1596 

.1224 

.0842 

.0409 

.0148 


Successive 
clongatioi}. 


Inch. 

0. 
.0317 
.0374 
.0369 
.0375 
.0363 
.0360 
.0373 
.0309 
.0302 
.0369 
,*0367 
.0372 
.0375 
.0390 
.(V362 
.0304 
.0370 
.0368 
.0376 
.0314 
.0301 
.0371 
.0360 
.  0374 
.0367 
.0370 
.0406 
.0464 
.0362 
.0363 
.0371 
.0370 
.0373 
.0380 
.0381 
.0326 
.0300 
.0368 
.0373 
.0376 
.0378 
.0378 
.  0382 
.0368 
.0306 


Elongation 

(center  to 

center  of 

pins). 


Inch. 


Initial  load. 


Bar  again  loadtnl  alter  20  lionrs' 


.0372 
.0382 

.0373  !  

.0321  I 

additional  reat. 


E=27, 573. 000. 
£=27.421.000. 
£=26,076,000. 
£=27.123,000. 
£=26.645,000. 


£=27,123,000. 
£  =  27,346,000. 
£=27,496.000. 
£=26,831,000. 
£=26,750,000. 


Gauged  length  (a«  before),  178".71 


TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS.         IGOf) 


Applied  loadH. 

lu  gauge 

TotaL 

Per  square 
inch. 

Eloii«:atioQ. 

Pottndt. 

Poundt. 

Inch. 

5,700 

i.m 

0. 

28,500 

5,585 

.0235 

67,000 

11,170 

.0€«0 

85,500 

10,754 

.1027 

114,000 

22.839 

.1895 

142.500 

27,024 

.1789 

171,000 

33.509 

.2142 

142.500 

27,924 

.1780 

114.000 

22,339 

.1416 

85.500 

18,754 

.1050 

57,000 

11, 170 

.0688 

28,500 

5,585 

.0320 

5,700 

1,117  • 

.0021 

Snccesvive 
elongation. 


I  £Inii>:atloa 

(center  to 

center  of 

pins). 


5,700 

28,500 

57,000 

85,500 

114.000 

142,500 

114,000 

85.500 

57,000 

28^500 

6,700 

28,500 

57,000 

85,500 

114.000 

142,500 

171,000 

142,500 

114,000 

85,500 

57,000 

28,500 

5,700 


Inch. 

0. 

.0295 
.0965 
.0367 
.0868 
.6374 
.0378 
.0862 
.0364 
.0366 
.0362 
.0368 
.0299 


Inch. 


Bemarks. 


IniUAl  load.    Ifiorometer  reset. 


E=27.572,000. 
£=27, 421, 000. 
E=27,271,000. 
E=27, 572, 000. 
E=27, 123, 000. 


Test  resumed  after  additional  rest  of  5  days  1^  hours. 


1,117 

6,585 

11, 170 

16,754 

22,339 

27. 924 

22,339 

16,754 

U,170 

5,585 

1,117 

5,685 

11, 170 

16,754 

22,339 

27,924 

33,509 

27.924 

22,339 

16.754 

11,170 

.5,585 

1.117 


.0306 

.0306 

.0686 

.0380 

.1058 

.0872 

.1430 

.0372 

.1800 

.0370 

.1435 

.0365 

.1070 

.0365 

.0702 

.0368 

.0327 

.0375 

.0018 

.0309 

.0320 

.0302 

.0693 

.0373 

.1064 

.0371 

.1435 

.0371 

.1803 

.0368 

.2170 

.0367 

.1600 

.0304 

.1442 

.0364 

.1076 

.0366 

.0710 

.0366 

.0334 

.0376 

.0023 

.0311 

Initial  load.    Miorometer  reset. 


E=27,421,000. 
E=27. 421, 000. 
E=27, 271, 000. 
E=27, 371,  OOO: 
En26,545,000. 


16U6        TESTS  OF  IBON,   STEEL,   AMD   OTHEB  MATERIALS. 


No.  764. 


T^'      f 


1^   -10^99 


Sectional  area  of  stem,  5.75  square  inches. 
Ganged  length,  I9ff'. 


In  ganged  length. 

Elongation 

Total. 

Perflqnan 
inch. 

Elongation.        Set 

(center  to                           Bamnika. 
oeot«r  of                            -MHiarM. 

pins).      1 

Poundt. 

6,750 
28.750 
57,500 
86,250 
115,000 

Poundt. 
1.000 
5,000 
10.000 
15,000 
20.000 
6,000 
10,000 
15,000 
20,000 

JnOiet.     '       Inek, 
0.            1        0. 
.  0252    .          .  0006 

Indu9. 
0. 

Initial  load. 

1 

B =29.608,0001 
£  —  28,753.000. 

.0564 

.0884 

.1308 

.0368 

.0680 

.0907 

.1324 

.1402 

.1434 

.1473 

.1513 

.1565 

.1618 

.1725 

.1845 

.2035 

.2360 

.2726 

.29 

.43 

1.04 

1.56 

.0013 
-.0030 
.0117 

E  — 27,522.000. 

i20,'oo6" 

122,000 
124,000 
126,000 
128,000 
130,000 
132,000 
134.000 
136,000 
138,000 
140,000 
143, 750 
149.600 
155.250 
161,000 
166.750 
172.500 
178,260 
184.000 
189.750 
106.500 
201,250 
207,000 
212,750 
218.500 
224, 250 
230,000 
235, 750 
241,500 
247.260 
253,000 

0 
256,100 

0 

0 

SlMtiolindi. 

'"'22.'6i6" 

- 

24,000 

25,666 
26,000 
27,000 
28.000 
20,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
36,000 
30.000 
40.000 
41,000 
42,000 
43,000 
«4jC0. 

44.540 

0 

.48 
.89 
1.30 
2.03 
2.50 
2.92 
8.60 
4.25 
6.01 
5.78 
6.63 
7.09 
8.62 
9.76 
1L09 
12.65 
14.20 
16.48 
ia72 
22.40 

« 

Rested  6  minntea. 

22.60 

Tennile  strength. 
=  0.4  per  cent. 
=  9.4  per  cent. 

16.04 

22.84 

Elongation  of  10-inch  sections,  •1''.77,  IMO,  1''.07,  I'MMJ,  ".96  ".!M, 


".88,  ".89,  ".88,  ".90,  ".92,  ".92,  ".93,  ".93,  ".91,  ".83,  ".92, 
1".10,  ".91,  ".83. 

Elongation  of  pinholes,  A  ".31,  B  ".35. 

Area  at  fracture,  4."36x. "93=4.05  square  inches. 

Contraction,  29.6. 

Fractured  18J"  from  center  of  pin-hole  A. 

Appearance,  granular,  30  per  cent. ;  fibrous,  70  per  cent 

Cloaed  at  tLis  edgr. 


.93,   l".Oti, 


Pibrous!^/ 
Granular. -♦< 


^  Open  ".*J0. 


^Open  ".IS. 


TESTS    OP    IRON,    STEEL,    AND   OTHER    MATERIALS. 


1607 


One-half  hour  after  fracture  bar  agaia  loaded. 
Gauged  leugtb,  185''.92. 

Ganged  length  includes  seventeen  of  the  original  10-inch  sections, 
terminating  at  end  B  at  same  point  as  original  gauged  length. 
Sectional  area  now  called  5.2588  square  inches. 


Applied  loads. 


Total. 


Pounds. 

5,750 

28.750 

57.500 

88.250 

115,000 

143.760 

172.500 

143,758 

115,000 

86,250 

57,500 

28.750 

5,750 

5.750 

28,750 

57.500 

86^250 

115^000 

143,750 

172,500 

143,750 

115,000 

86,250 

67.500 

28,750 

5,750 

172.500 

6,750 


6,750 

28.750 

57,500 

86,250 

115,000 

143.750 

172.500 

143,750 

115,000 

86.250 

67,500 

28,750 

5,750 

28.750 

67,600 


Per  so  uare 
iooh. 


Poundi. 
1,098 
6.467 
10.934 
16,400 
21,868 
27,336 
32,801 
27,336 
21,868 
16,400 
10,934 
6^467 

1,093 

1,093 

6,467 

10.934 

16,400 

21.868 

27,335 

32,801 

27,335 

21.868 

16,400 

10,934 

5,467 

1,008 

82,881 

1.003 


1,093 

5,467 

10,034 

16.400 

21,868 

27,835 

32.801 

27,335 

21.868 

16,400 

10,934 

6,467 

1,093 

5,467 

10,934 


In  gauged  length. 


ElongaUon. 


Inch. 

0. 

.0305 
.0701 
.1093 
.1508 
.1947 
.2401 
.2080 
..645 
.1252 
.0866 
.0440 

r.0107 

(.0083 
.0004 
.0316 
.0701 
.1079 
.1464 
.1847 
.2284 
.1857 
.1481 
.1100 
.0722 
.0335 
.0017 
.2236 
.0017 


Succeeflire 
eloogation. 


Inch. 

0. 

.0305 
.0396 
.0392 
.0415 
.0430 
.0454 
.0371 
.0385 
.0398 
.0396 
.0407 
.0342] 
.0176i 
.0079 
.0812 
.0385 
.0878 
.0386 
.0383 
.0387 
.0377 
.0376 
.0381 
.0378 
.0387 
.0318 
.2219 
.2219 


Elongation 

(center  to 

center  of 

pine). 


Inch. 
0. 


Remarks. 


Initial  load. 


E=27.896,000. 
£=26,400,000. 
E=25,863,000. 
E=25. 667, 000. 
E=24.973,000. 

After  40  minntes*  rest. 
After  16  honrs'  rest. 


Test  resumed  after  6  days  and  3  hoars*  rest. 

Initial  load.    Micrometer  reset. 


.0310 
.0697 
.1076 
.1462 
.1841 
.2221 
.1845 
.1470 
.1000 
.0711 
.0322 
.0006 
.0316 
.0701 


.0310 
.0387 
.0379 
.0386 
.0379 
.0380 
.0376 
.0375 
.0380 
.0379 
.0389 
.0316 
.0810 
.0386 


E=27,032,000. 
E=27.104,000. 
E=26,747,000. 
E=26, 818,000. 
E=26. 129. 000. 


1608 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 


AnpUeA  loadls. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pinii). 

1 

Total. 

Pounds. 

86,250 
115,000 
143,  750 
172,500 
143,750 
115,000 

86,260 
115,000 
143,750 
172,600 
143,750 
115,000 

86,250  . 

57,500 

28,750 
5,750 

Per  square 
inch. 

Elongation,  f-^^n' 

Pounds. 
16,400 
21,868 
27,335 
32,801 
27,335 
21,868 
16,400 
21,868 
27,385 
32,801 
27. 335 
21,868 
16,400 
10,934 
5,467 
1,093 

•     Inch. 
.1082 
.1464 
.1841 
.2220 
.1844 
.1471 
.1091 
.1470 
.1845 
.2224 
.1844 
.1470 
.1090 
.0713 
.0324 
.0004 

Inch. 
.0381 
.0382 
.0877 
.0379 
.0876 
.0373 
.0380 
.0379 
.0375 
.0379 
.0380 
.0374 
.0380 
.0377 
.0389 
.0320 

Inch. 

E=2«.747.000. 
E=37, 177, 000. 
E=26,747,000. 
E=2e,960.000. 
E=26,128,000. 

No.  765. 


^Frnvluf^ 


CM 


JW    10fS7 


Sectional  area  of  stem,  6.( 
Ganged  length,  180". 
Kinks  in  stem. 


square  inches. 


Applied  loads. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

Totol. 

Per  square 
inch. 

Elongation. 

Set. 

B«marks. 

Pounds. 
5,690 
28.450 
56.900 
85,350 
113, 800 
116.000 
118,000 
120,000 
122.000 
124,000 
126.  000 
128,  000 
130. 000 
132,000 
134.000 
136.560 
142,260 
147.  940 
153, 630 
159.320 
165, 010 
270, 700 

Pounds. 

1,000 

5,000 

10,000 

15,000 

20,000 

Inches. 
0. 
0386 
.0680 
.1030 
.1520 
.1600 
.1622 
.1685 
.1730 
.1778 
.1849 
.1965 
.2120 
.2330 
.2495 
.2901 
.40 

Inch. 

0. 
.0055 
.0062 
.0093 
.0258 

Inches. 
0. 

Initial  load. 
B=:  27, 950, 000. 

Elantio  limit. 

.24 

21,790 

24,000 
25,000 
26,  000 
27,000 
28,000 
29,000 
80,000 

.47 
.68 
.86 
1.85 
1.83 
2.21 
2.86 

TESTS    OF    IRON,  STEEL,  AND    OTHER    MATERIALS.  1609 


Applied  loadfl. 

Total. 

Per  twaaro 
iuch. 

Pounds. 

PaundM. 

176.390 

31,000 

182. 08U 

32.000 

187,  770 

33,000 

193,460 

34.0ti0 

199.150 

35.000 

204,840 

36.000 

210,530 

37,000 

210.220 

38.000 

221,910 

39,000 

227,000 

40.000 

lu  gauged  lenctli.  „. 

**     *•           *^  J  Elongation 

-         ~  '  (center  to 

I  center  of 

Elongation         Set.  pins). 


Jnchet. 

Jneh. 

Indies. 
8.40 
4.12 
4.85 
5.62 
6.64 
7.60 
&65 
9.87 
11.12 
18.10 


Remarlra 


Sharp  snapping  soond. 


Set 
12".68. 


Bar  rested  onder  sero  load  1  hoar. 


5,690 
28,450 

1,000 

5.000 

10,000 

15.000 

20,000 

15^000 

20.000 

25,000 

20,000 

15.000 

10.000 

5,000 

1,000 

41,000 

42,000 

.    43,000 

43,320 

0 

0 

0. 

.0302 
.0683 
.1064 
.1455 
.1853 

0. 

0. 

56,900 

85,350 

113,800 



85,350 

113,800 

142. 250 

113,800 

85,350 

56,900 

28,450 

s.«go 

233,290 

13.12 
13.48 
18.15 
19.70 

238. 9)« 

244,  070 

246, 5oO 

14.04 

0 

10.14 

Inltialload.   Miorometer reset 


Tensile  strength. 
=7.8  per  cftnt 
=  8.0  per  cent 


Elongation  of  lO-inch  sections:  •r'.59,  1".25,  ".92,  ''.86,  ".78,  ".71, 
".73,  ".71,  ".81,  ".77,  ".79,  ".76,  ".78,  ".79,  ".75,  ".74,  ".73,  ".78,  ".81, 
".92,  ".77,  ".71. 

Elongation  of  pin  boles,  A  ".33,  B  ".28. 

Area  at  fracture  4".3<i  x  ".96  =  4.19  sqaare  inches. 

Contraction,  26.4  per  cent. 

Fractured  20"  from  center  of  pin-hole  A.  Appearance,  fibrous,  70  per 
cent. ;  granular,  30  ])er  cent.  Opened  cracks  in  surface  of  stem  41"  from 
center  of  pin-hole  A  and  15"  and  37"  from  center  of  pin-hole  B.  These 
cracks  were  in  sight  when  40,000  pounds  tension  had  been  applied  to  the 
bar. 


1610        TESTS    OF    IRON,    STEEL,    AND    OTHKR    MATEUrALS. 

No.  7G6. 


311 


6sr 


IB'    Mt4. 


Sectional  area  of  stem,  5.80  square  inches. 
Gauged  length,  I8(y'. 


Applied  loads. 

In  ganged  length. 

Elongation 

(center  to 

center  of 

pins). 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Remarks. 

PoMnds. 
^.800 
20,000 
58,000 
87,000 
116,000 
118,000 
120,  000 
122.  000 
124,000 
120.  OlH) 
128,000 
1,30, 000 
132,000 
133,400 
136,000 
138.  000 
130, 200 
14.5,  000 
ISO.f'OO 
156  600 
162,  400 
168,  200 
174.  000 
170,  800 
185,  600 
101.400 
107, 200 
203,  000 
208,  J'OO 
214.600 
220.  400 
226.  200 
220, 400 
0 
0 

Pounds. 
1,000 
6,000 
10, 000 
15,000 
20,000 

Inches. 
0. 

.0310 
.0662 
.1028 
.1512 
.1582 
.1627 
.1674 
.1717 
.1760 
.1815 
.1800 
.2000 
.225 
.24 
.26 
.28 
.38 

Inch. 

0. 

.0031 
.0044 
.0078 
.0236 

InOus. 
0. 

Initial  load. 

£^27,355.000. 

Sot. 

".05. 

Elastic  limit 

.*26  " 

'"  22,'4io" 

23.000 

"  24,000 
25, 0(!0 
26,000 
27.000 
28,000 
20,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36. 000 

37,  000 

38,  000 
30,000 
80.550 

0 
0 

.35 

.67 

.80 

1.32 

L70 

2.22 

2.81 

8.40 

4.20 

4.08 

5.70 

6.73 

7.76 

8.05 

10.11 

11.40 

12.25 

0.20 

=  5.1  percent. 
=  4.8  per  cent. 

11.40 

Elongation  of  lOinch  sections,  ".49,  ".52,  ".52,  ".50,  ".48,  ''.48,  ".47. 
".47,  ".47,  ".47,  ".47,  ".46,  ".51,  ".52,  ".48,  ".51,  •".77,  ".62,  ".68,  ".53. 
".50,  ".52. 

Elongation  of  pin-holes,  A  ".19,  B  "20. 

Area  at  fracture,  4".80x  1".09=5.23  square  inches* 

Oontraction,  9.8  per  cent. 

Fractured  62"  from  center  of  pin-hole  B, 

Appearance,  granular,  30  per  cent. ;  fibrous,  70  per  cent. 

Whfii  fractured  ends  are  brought  together  they  closed  at  the  fibroas 
cd^e,  leaving  an  opening  of  ".15  at  the  granular  edge. 

Between  the  point  of  rupture  and  head  B  ragged  cracks  were  devel- 
oped, seven  in  number,  on  one  face,  at  regular  intervals  of  about  7J" 
apart.  On  the  other  face  of  the  stem  at  this  end,  also  on  both  faces  of 
the  longer  fractured  end,  similar  cracks  were  developed. 
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No  767. 


TVitgfarg. 


w — ^ 

\  AcMiHoTittl    ex- 


\  AjMitturml    exH 

tferimeTtts  madi^ 

faith  this  aecUoff 


a&^ 


2«*  10T€9 

Sectional  area  of  stem,  8.71  square  iuches. 
Gauged  length,  180". 


Applied  loads. 

In  gauged  length. 

Elongation 

(center  to 

center  of 

pins). 

Remarks. 

Total. 

Per  sqaaro 
inch. 

Elongation. 

Inehf. 
0. 

.0254 
.0574 
.0025 
.1225 
.1360 
.1420 
.1535 
.1762 
.1880 
.2035 
.2250 
.25 
.80 

Set. 

Poundt. 

8,710 
43.550 
87,100 
130,650 
156,780 
168,000 
172. 000 
174,  200 
176.  000 
178.  000 
180.000 
182.  910 
1H).000 
191, 620 
200,  330 
209,010 
217,750 
226,460 
236. 170 
2(3.  880 
262.  590 
261.300 
270, 010 
278.720 
287, 430 
296.140 
304,850 
313,560 
322, 270 
»30.980 
»39. 690 
348, 40(^ 

0 
357. 110 
365,820 
374,630 
376,800 

0 

0 

PmindM. 

1,000 

5.000 

10.000 

15.000 

18,000 

Inch. 

0. 
.0006 
.0012 
.0049 
.0157 
.0348 

Inchet,  • 
0. 

Initial  load. 
E  — 28,800,000. 

Elastie  limit. 

Set. 

16".80. 

Keeted  5  minntea. 

Tensile  strength. 
=  12.05  per  cent 
=  12.09  pur  cent. 

19.750 
20,000 

■*  21,000** 

.40 

22.000 
23,000 
24,000 
25,000 
26,000 
27.000 
28.000 
29.000 
30,000 
31,000 
32.000 
33.000 
34,000 
35.000 
36,000 
37.000 
38.000 
39.1)00 
40,000 

.53 
.82 
1.36 
1.66 
2.12 
8.71 
3.30 
4.05 
4.75 
6. 60 
6.46 
7.36 
8.32 
0.41 
10.70 
12.02 
13.41 
15.20 
17.30 



20.10 
23.36 
27.70 
29.65 

0 
0 

21.60 

28,86 

Elongation  of  10  inch  sections,  1".0J,  L".38,  1".5;3,  1".23,  1".08  1".08, 
1".02, 1".03,  1M5,  rM2,  1".08,  1".09,  I'Ml,  I'MG,  1".08,  l'M5,  1".21, 
1".33,  1".60,  V*M,  2'M7,  ♦1".21. 

Elongation  of  pin-holes,  A  ".62,  B  ".50. 

Fractured  20J"  from  center  of  pin-hole  B. 

Appearance,  granular,  80  per  cent. ;  fibrous,  20  per  cent.  Started 
cracks  in  neck  and  sides  of  pin-hole  head  A. 

Area  of  fracture,  5".58x  1".28=7.14  square  inches. 

Contraction,  18.0  per  cent. 

Area  2J"  from  point  of  rapture,  5".37x  L"22=6.55  square  inches. 

Contraction,  24.8  per  cent. 

Ganged  length,  178".45;  includes  sixteen  of  the  original  10-inch  sec- 
tions, beginning  at  end  A  of  the  original  gauged  length. 

Sectional  area  called  7.809  square  inches. 
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Applied  loads. 


Toua. 

Pounds. 
8.710 
43.550 
87,  KH) 

130,650 

174,  :oo 

217. 750 

174, 20U 

130.050 

87,100 

43.550 

8,710 

174. 200 

111,000 

174.200 

130, 650 

87,100 

43,550 

8,710 

43,550 

87,100 

130, 650 

174, 200 

130,650 

87,100 

43,550 

8.710 

43,550 

87.100 

130,650 

174,200 

130,650 

87,100 

43,550 

8,7J0 

43,550 

87,100 

130,650 

174,200 

217, 750 

261,300 

304.850 

261,300 

217,750 

174. 200 

180,650 

87,100 

43,560 

8,710 

48,550 

87.100 

190,650 

174,200 


Per  sQiiare 
inca. 


Pound*. 

1.116 

5,577 

11,163 

16,730 

22,306 

27,883 

22,306 

16,730 

11,163 

5,577 

1,115 

22,306 


22,306 

16,730 

11,153 

5,577 

1.115 

6.577 

11,163 

16,730 

22,306 

16,730 

11,153 

6,677 

1,116 

6,577 

11,168 

16,730 

22,306 

16,730 

11,153 

6,577 

1,115 

5,577 

11,153 

16,730 

22,306 

28,883 

34,459 

40,036 

34.459 

38,883 

22,306 

16,730 

11,158 

6,577 

1,U6 

5,677 

11,153 

16,780 

82,806 


In  ganged  length. 


Elongation 


Inch. 

0. 
.0307 
.0680 
.1056 
.1452 
.1856 
.1491 
.1118 
.0740 
.0364 
.0040 
.1462 
.0860 
.1387 
.1026 
.0661 
.0294 

-.0006 
.0285 
.0653 
.1022 
.1390 
.1028 
.0665 
.0297 
.0001 
.0292 
.0650 
.1026 
.1396 
.1032 
.0669 
.0300 
.0003 
.0295 
.0664 
.1032 
.1401 
.1769 
.2139 
.2512 
.2147 
.1780 
^1418 
*1052 
.0684 
.0313 
.0010 
.0303 
.0671 
.1040 
.1411 


SncceMive 
elongation. 


Inch. 

0. 

.0307 
.0373 
.0376 
.0396 
.0403 
.0364 
.0373 
.0378 
^0386 
.0314 
.1422 
.0602 
.0527 
.0361 
.0365 
.0367 
.0300 
.0291 


.0868 
.0362 
.0363 
.0368 
.0296 
.0291 
.0367 
.0;i67 
.0370 
.0864 
.0363 
.0369 
.0207 
.0292 
.0369 
.0368 


.0370 
.0373 
.0365 
.0367 
.0362 
.0366 
.0368 
.0371 
.0303 
.0298 


.0371 


Elongation 

(center  to 

center  of 

pins). 


Inch. 
0. 


Bemarks. 


Initial  load,    if  lerometer  reset. 


Load  left  on  bar  OTer  night,  15  hoars. 
Load  on  bar  after  16  hoora'  rest 
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Applied  loads. 


ToUl. 

Powndt.  I 

180,050 

87.100 

43.560 

8,710 

8,710 

43.550 

87.100 
130,050 
174,200 
130.050 

87,100 

43,550 
8,710 

43.550 

87,100 
180,050 
174.200 
217, 750 
201,300 
304,850 

il,300 
217.760 
174,200 
130,060 

87,100 

43.560 
8,710 


Per  eqaare 


nch. 


incl 

Poundt. 

10,730 

11,153 

5,576 

1,115 

1,115 

6,577 

11.163 

10,730 

22,300 

10,730 

11.153 

6,677 

1,115 

5,577 

11,158 

10,730 

22,300 

28,883 

84,450 

40,030 

84,450 

28,883 

22,300 

10,730 

11,158 

6,577 

1,116 


In  ganged  length. 


Elong.ttoc.;«-S^;^e 


Inch. 
.1040 
.0081 
.0313 
.0012 


Inch. 
.0305 
.0305 
.0308 
.0301 


Elongation 

(center  to 

center  of 

pins). 


Inch. 


Remarks. 


Test  resumed  after  an  additional  rest  of  47  hoors. 


0. 


.0305 

.0306 

.0071 

.0300 

.1030 

.0305 

.1400 

.0370 

.1046 

.0361 

.0084 

.0301 

.0319 

.0305 

.0021 

.0208 

.0316 

.0294 

.0081 

.0300 

.1048 

.0807 

.1415 

.0307 

.1781 

.0300 

.2151 

.0370 

.2527 

.0370 

.2100 

.0861 

.1802 

.03P4 

.1440 

.0302 

.1074 

.0306 

.0711 

.0808 

.0841 

.0370 

.0040 

.0301 

Initial  load.    Micrometer  reset 


Test  discontinned. 
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TEST  BY  TENSILE  AND  COMPRESSIVE   STRESSES    OF  A    SECTION   OF 
FRACTURED    WROUGHT-IROX  EYE-BAR,  NO.  767. 


(Bfeloaded  after  an  interval  of  104  days.] 


zr 


ZZ-HL 

50,  "betufeerv  Tiolder  t 

Sectional  area  (approximate),  7.66  sqaare  inches. 
Gauged  length,  30". 


fracture. 


Applied  loads. 


Total. 


Pound*. 

7,C60 

38,300 

76.600 

114.900 

153. 200 

191.  500 

229,  »00 

101.500 

153.  200 

114,900 

70.600 

38.  300 

7,660 

7.660 

3M,  300 

76,600 

114,000 

I5:i.200 

191.500 

153,200 

114.000 

76,600 

38,300 

7,660 

7,660 

3M.300 

76,600 

114.900 

153,200 

191,500 

153.200 

191.  500 

229,  8U0 

114,900 

76,600 

38,  300 

7.660 

7,660 

38,  300 

76,600 

114.900 

153,200 

101,500 

153, 200 

114,900 

76.600 

38.300 

7,660 

7,660 

220,  HN) 

268. 100 

306,400 

268.100 

229,800 

101,500 

163, 200 

114.900 

76,600 

38,300 

7,660 


Per  sqaare 


irsqai 
incn. 


In  gauged  length. 


Elongation. 


Pounds. 

1,000 

5,000 

10,000 

15,000 

20,000 

25.000 

30,000 

25,000 

20,000 

15,000 

10,000 

6,000 

1,000 

1,000 

5,000- 

10,000 

15,000 

20,000 

25.000 

20,000 

15,000 

10, 000 

5.000 

1,000 

1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

25,000 

20,000 

15.000 

10,000 

6,000 

1,000 

1,000 

5.000 

10,000 

15.000 

20,000 

25,000 

20,000 

15. 000 

10,000 

6,000 

1.000 

1,000 

30,000 

35,000 

40.000 

35,000 

30,000 

25,000 

20,000 

15,000 

10,000 

6.000 

1,000 


Inch. 

0. 

.0043 
0098 
.0153 
.0208 
.0265 
.0318 
.0265 
.0210 
.0155 
.0102 
.0046 
.0003 


0. 
.0043 
.0098 
.0152 
.0207 
.0262 
.0318 
.0264 
.0210 
.0154 
.0100 
.0048 
.0002 


.0320 
.0375 
.0432 
.0377 
.0320 
.0270 
.0215 
.0160 
.0105 
.0050 
.0005 


Set. 


Inch. 
0. 


.0003 


Compres- 
don. 


Inch. 


.0041 
.0094 
.0147 
.0199 
.0252 
.0201 
.0150 
.0007 
.0046 
.0002 


.0042 
.0094 
.0147 
.0198 
.0248 
.0198 
.0147 
.0096 
.0043 
.0002 


Set 


Inch. 


Bemaxka. 


Initial  load 


Initial 


Initial 


Initial  load. 


Initial 
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Applied  loadii. 

In  gaagetl  length. 

Remarks. 

Total 

Per  square 
inch. 

Elongation. 

Set 

Compres- 
sion. 

Set. 

Pimndt. 

7,660 

38.300 

76,600 

114,000 

153,200 

191,600 

229,800 

191.500 

153.200 

114.900 

76,000 

38,300 

7.660 

Pounds. 

1,000 

5,000 

10,000 

15,000 

20.000 

25,000 

30. 000 

25,000 

20,000 

15.000 

10,000 

5,000 

1,000 

Jneh, 

Inch, 

Inch. 

0. 
.0043 
.0097 
.0150 
.0203 
.0255 
.0294 
.0248 
.0202 
.0154 
.0105 
.0154 
.0013 

Inch, 
0. 

Initial  load. 

-"-'r 

.....a  ...... 

^ 

KoTB.— Under  oompresaion  streaaes  the  bar  deflected  upvrards,  the  micrometer  being  on  the  convex 
lide. 

No.  768. 
jyactare. 


M 


jB*  w.'ea 


Sectional  area  of  stem,  8.71  sqaare  inches. 

Gauged  length,  180". 

Stem  of  bar  carved  perpeudicalar  to  plane  of  pins.    V.  sine  \''. 


Applied  loads. 

In  ganged  length. 

Blongation 

(center  to 

center  of 

pins). 

Bemarks. 

TotaL 

Per  square 
inch. 

.    Set. 

Inch. 
0. 

.0003 
.0008 
.0030 
.0076 

PoundM 
8.710 
43.560 
87.100 
130,660 
156,780 
158.000 
160.000 
162.000 
164.  OUO 
166,000 
108,000 
170,000 
172,000 
174,200 
176.000 
178.000 
180,000 
182.000 
184.000 
186,000 
188,000 
190,000 
192,000 
194,000 
196.000 
198,000 
200,000 
202.000 
204,000 
2061000 
8,710 

ao8,ooo 

Pounds. 
1,000 
6,000 
10.000 
15.000 
18,000 

Inches, 
0. 

.0263 
.0590 
.0937 
.1170 
.1194 
.1215 
.1235 
.1252 
.1274 
.1294 
.1319 
.1340 
.1368 
.1401 
.1447 
.1463 
.1497 
,1512 
.1527 
.1547 
.1573 
.1595 
.162? 
.1661 
.1712 
.1810 
.1885 
.1960 
.2055 

Inches. 
0. 

Initial  load. 
£=28, 301, 000. 

Set,  .05. 

Rested  3  minatea. 

Elastic  limit 
Rested  1  hoar. 

20,000 

.0150 

.27 



22,730 



.2108 
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Applied  loads.       {      In  gauged  length. 
Total,    i  ^^\^^^  !Elonj5allon. 


Poundt 

Pounds. 

200,040 

24,000 

210,  (JOO 
212. 000 

217.750 

25,000 

226,400 

26.000 

235.170 

27.000 

243,880 

21',  000 

252,  5»0 

20, 01  0 

261, 300 

30,(K)U 

270.010 

3I.0UO 

278,7520 

32,000 

287. 430 

33. 000 

296,140 

34.000 

304.860 

35.0>0 

313,560 

36,000 

322.  270 

37,000 

330.  OHO 

38.000 

339.690 

80.000 

348.  400 

40.000 

357, 110 

4i,0«)0 

365,820 

42,000 

366,000 

42.020 

0 

0 

0 

0 

Inches. 
.2207 
.2296 
.2478 
.20 


11.77 


Set. 


Inch. 


Elongation 

(c«nleT  to 

oentir  of 

plna). 


Inehu. 


.hi 
.09 
1.00 
1.70 
•  2.24 
2.75 
8.36 
4.00 
4.76 
6.58 
&52 
7.41 

8.64 
0.70 
11.07 
12.50 
14.10 


Reinarks. 


Sharp,  snapping 


Snapping  soiindB  oontinned  at  In- 
tervala. 


.:  Teaaile  strength. 

I  =6.5  per  cent. 

15. 81       =6.6  per  cent. 


.70, 
".65, 


"•70, 


Elongation  of  10  inch  sections,  ".70,  •1".29,  ".76,  ".76,  ". 
".6*3,  "64,  ".63,  ".60,  ".61,  ".62,  ".68,  ".63,  ".61,  ".60,  ".60, 
".69,  ".72,  "57. 

Elongation  of  pin-holes,  A  ".45,  B  ".29. 

Area  at  fracture,  5".68x  1".24=7.04  sqaare  inches. 

Contraction,  19.2  per  cent. 

Fractured  24"  from  center  of  pin-hole  A.  Appearance,  granular  at 
one  edge,  5  per  cent,  fibrous  for  the  balance  of  the  fracture,  with  slisrht 
granulation  in  this  section. 

Seams  showing  imperfect  welding  in  the  rolling.  Seven  distinct 
layers  of  metal  displayed. 

Opened  small  granular  cracks  in  neck  of  head  B. 
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WROUGHT-IRON  RAILWAY  AXLE. 
CONTINUATION  OF  TESTS. 

SEE  REPOBT,  1S85. 
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Spedmens  from  mack-bar  axle  No.  4  after  the  axle  had  ran  163,138 
miles. 

Comparing  these  resalts  with  earlier  tests  of  this  series,  the  tensile 
strength  of  the  metal  in  this  axle  is  lower  and  the  modulas  of  elasticity 
less  than  shown  by  the  preceding  axles. 

The  variations  in  strength,  elasticity,  and  dactility  are  no  greater, 
however,  than  those  met  in  different  specimens  of  new  iron  of  nominally 
the  same  grade,  and  while  apparently  there  is  a  deterioration  in  qual- 
ity, it  needs  confirmation  of  a  more  decisive  natare  from  the  remaining 
axles  before  attributing  this  result  to  the  influence  of  the  work  done  in 
service. 

•  Specimens  Nos.  805,  800,  and  807  all  fractured  at  about  the  same  dis- 
tance from  the  end  of  the  axle,  or  nearly  opposite  the  shoulder  at  the 
inside  cud  of  the  journal-bearing. 

Ill  the  vicinity  of  these  fractures  the  fibers  of  the  metal  converge  from 
the  larger  diameter  of  the  axle  and  were  oblique  to  the  axes  of  the  test 
specimens. 

The  fracture  of  specimen  No.  806  followed  the  direction  of  the  fiber  a 
distance  of  i^'\  the  balance  of  the  fracture  being  across  fibrous  metal. 

In  rough-turning  this  specimen  a  small  crack  opened  from  a  seam 
located  in  the  axle  at  the  place  shown  by  this  sketch : 


Seam  %  lanq. 

— ^ 


-%'eruch. 


Lengthwise  the  axle  the  seam  extended  ^" ;  at  right  angles  to  it  the 
crack  opened  i"  long. 

About  four  weeks  intervened  between  the  time  the  axle  was  taken 
from  the  tender  truck,  where  it  was  run,  and  the  time  of  testing  the 
specimens. 

The  disturbance  in  the  modulus  of  elasticity  by  overstraining  the 
nietal,  investigated  more  at  length  with  steel  and  wrought-iron  eye- 
bars,  is  here  shown  by  bar  No.  813  after  having  been  loaded  with  34,000 
pounds  per  square  inch  tension. 
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1622       TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  805. 

Marks,  ^f* 

Dittmeter,  rM29. 

Sectional  area,  1.00  sqaare  inch. 

Ganged  length,  10"'. 


In  ganged  length. 

_-. 

Total. 

Per  sqaare 
inob. 

Elongation. 

Bet. 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20,000 
20.500 
21.000 
21.500 
22,000 
22,500 
23.000 
23,500 
24,000 
24.  r^M) 
25,000 
5.000 
10.000 
15,000 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
20,500 
21,000 
21,600 
2i.000 
22.600 
23,000 
23,500 
24,000 
24.500 
25,000 
5,000 
10.000 
15.000 

0. 

.0014 
.0032 
.0051 
.0080 
.0095 
.0177 
.0251 
.0290 
.0370 
.0448 
.0507 
.0630 
.0750 
.0904 
.0827 
.0846 
.0864 
.0884 
.1103 
.1875 
.1674 
.19 
.21 
.24 
.29 
.33 
.36 
.43 
.47 
.51 
.89 
.06 
.74 
.83 
.92 

1.11 

1.32 

1.60 

2.00 

Inek. 

0. 

0. 

.0001 
.0001 
.0011 

Initial  load.                                                           1 
Eladic  limit 

1 

Load  at  timebf  fraetnra. 
=  23.1  per  oant 

.0813 

20,000    j        20.000 
26, 000     I         26.  000 

.0813 

27.000 
28,000 
29,000 
30.000 
31.000 
32.000 
33,000 
3«,000 
35.000 
36,000 
37.000 
38.000 
39.000 
40,000 
41,000 
42.000 
43.000 
44,000 
45.000 
4.>,420 
36,000 
0 

27.000 
28,000 
29,000 

:io.ooo 

31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,4)00 
40.000 
41.000 
42,000 
43.000 
44,000 
45,000 
45.420 
36.000 
0 

2.31 

Elongation  of  inch  sections,  ".38,  •  ".54,  ".23,  ".19,  ".18,  ".17,  ".15,  MC, 
".15,  ".16. 

Diameter  at  fracture,  ".8^   Area,  .554  square  inch. 

Contraction,  44.6  per  cent 

Fractured  3"  from  neck  or  6^"  from  end  of  axle.  Appearance^  fibioas, 
seamy. 


TEBTS  OF  iron;  STEEL,   AND  OTHER  KATEBIALS. 
No.  806. 

Marks,  ^ 

Diameter,  rM29. 

Sectional  area,  1.00  sqaare  inch. 

Oanged  length,  10'^ 


1623 


AppUed  loads. 

In  gmnged  ImgUi. 

JUnaik*. 

TotoL 

PenqvAn 

Set 

Pownd*. 
1,000 
6^000 
10.000 
15^000 
18.000 
18.500 
19,000 
10.600 
20,000 
20,500 
21.000 
21,500 
22.000 
23,000 
24,000 
25.000 
26^000 
27,000 
28,000 
20.000 
80,000 
81,000 
82,000 
83,000 
34,000 
36^000 
88,000 
87.000 
88,000 
30,000 
40.000 
41,000 
42,000 
43,000 
48,810 
83.000 
0 

PowndM, 
1.000 
6,000 
10.000 
15,000 
18.000 
18.500 
10.000 
19.500 
20.000 
20.500 
21,000 
21,600 
22.000 
23,000 
24,000 
25,000 
28,000 
27.000 
28.000 
20.000 
30,000 
81.000 
82,0U0 
33,000 
84,000 
86,000 
88,000 
87.000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
43,310 

0. 

.0014 
.0029 
.0049 
.0086 
.0088 
.0072 
.0078 
.0097 
.0120 
.0156 
.0177 
.0216 
.0329 
.0458 
.0887 
.0881 
.1186 
.1438 
.1680 
.1876 
.23 
.27 
.81 
.87 
.40 
.46 
.60 
.68    . 
.04 
.73 
.83 
.09 

1.17 

1.30 

0. 
0. 
0. 
.0003 

Initial  UMd. 
BaatloUaitt. 

TmulteatraBKtti. 
Loadattlmeofflraetiin. 
=18.7  per  cent 

.0029 

0 

Le7 

Elongation  of  inch  sections,  'M6,  •".65,  'M7,  M2,  'M2,  ".12,  MI, 
''.09,  Ml. 

Diameter  of  firactare,  ''.87.    Area,  ".594. 

Contraction,  40.6  per  cent. 

Fractured  3"  from  neck  or  6}"  from  end  of  axle.  Appearance  flbroas, 
followed  a  seam  Ij^". 


1628       TESTS  OF  IRON,   8T££L,   AND  OTHER  MATERIAIA 

No.  811. 

Marks,  ^ 

Diameter,  V'.129. 

Sectional  area  1.00  square  inch. 

Oaaged  length,  10"^ 


Applied  loads. 

In  ganged  length. 

Total. 

rmtndt. 
l,l«00 
.••.OOO 
10,000 
15,000 
18,000 
1M,500 

Pt»r  sqnaro 
inch. 

Elongation. 

Set 

Bemarks. 

Poftnda. 
1.000 
S.lrOO 
10,000 
15,000 
IK.UOO 
18. 500 
19.000 
19,500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,5(,0 
23,000 
23.500 
24.000 
25,000 
26,000 
27,000 
28,000 
29.000 
30.000 
31.000 
32.000 
33.000 
34,000 
35.000 
36.000 
37.000 
38.000 
39,000 
40,000 
41.000 
42.000 
43,009 
44,000 
45,000 
45,370 
0 

Inchei. 

0. 

.0014 
.  00:<2 
.0049 
.0050 
.0062 
.0064 
.0067 
.0069 
.0072 
.0075 
.0085 
.0099 
.0112 
.0158 
.0235 
.0328 
.0560 
.0745 
.1040 
.1300 
.1575 
.1900 
.2230 
.2540 
.2930 
.8360 
.39 
.46 
.60 
.57 
.68 
.70 
.80 
.91 

1.05 

1.25 

1.59 

1.92 

2.20 

Inek. 

0. 
0. 
0. 

a 

0. 

IntUalload. 
Shwtio  limit. 

10,000 

............ 

19,500 
20.000 
20,500 
21.000 
21,500 
22,000 
22.500 
23,000 
23.500 
24,000 
25.000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
83,000 
34,000 
36.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
41,000 
43.000 
44.000 
45,000 
A37» 

.0003 

1 

1 

' 

=22.0  per  cent 

Elongation  of  inch  sections,  ".17.  ".16,  M8,  ''.24,  ".43,*  ".25,  "J54, 
".10,  ".18,  ".19. 

Disvmeter  at  fractare,  ".95.    Area,  .709  square  inch. 

Contraction,  29.1  per  cent. 

Fractured  1^"  from  middle  of  stem  or  llf"  from  end  of  axle.  Ap* 
pearancci  fibrous. 


TESTS   OF  IBOK,   STEEL,   AND  OTHEB  MATERIALS.        1629 
No.  812. 

Marks,  ^ 

Diameter,  1".129. 

Sectional  area,  1.00  sqaare  inch. 

Ganged  length,  10^'. 


In  ganged  length. 

Semarks. 

Total. 

Per  sonan 
inch. 

ElongaUon. 

Set 

Pounds. 
1,000 
5,000 
10.000 
15.000 
18,000 
18.500 
19,000 
19.600 

20,000 

20.600 
21.000 
21,600 
22.000 
22  600 

round*. 
1,000 
5,U00 
10,000 
15,000 
18,000 
18.600 
19.000 
19.600 

20.000 

20.600 
21.000 
21.600 
22.000 

99  fUM 

Inches, 

0. 

.0014 
.0031 
.0049 
.0058 
.0061 
.0064 
.0067 
5       .0070} 
{       .0077  J 
*       .0082 
.0107 
.0174 
.0225 
.0290 
.0378 
.0650 
.0900 
.1146 
.1405 
.1650 
.1960 
.2260 
.2600 
.2930 
.3280 
.37 
.42 
.48 
.53 
.60 
.66 
.74 
.84 
.98 

1.12 

1.40 

1.60 

Inch. 

0. 

0. 

.0001 
.0001 
.0001 

Initial  load. 
Elaatto  limit. 

Tensaeatrength. 

LoMl  at  time  of  fraotore. 

=  18.8  per  oent 

.0006 

23,000    >        23i006 
24,000            24,000 
25.000            26.000 
26^000            26.000 
27,000            27,000 

28.0110                9M  000 

29,000 
30,000 
31.000 
32,000 
33,000 
34.000 
85.000 
38,000 
37,000 
38.000 
30,000 
40.000 
41,000 
4J.000 
43.000 
44,000 
44,060 
85,100 

29.000 
30,000 
81,000 
82,000 
33,000 
34.000 
35.000 
36,000 
37.000 
38.000 
38,000 
40.000 
41.000 
42,000 
43.000 
44.000 
44.050 

******■"■ 

0 

1.88 

Elongation  of  inch  sections,  ".U,  ".U,  'M3,  'M3,  ".15,  'M3,  ".21, 
•".53,  ".17,  ".15. 
]>iameter  at  fraoinre,  ".84.    Area,  .554  sqnare  inch. 
C3ontraction,  44.6  per  cent. 

Fractured  4".4  from  neck,  or  7^"  from  end  of  axle. 
Appearance,  fibrous,  seamy. 


1630        T£ST8  OF  IBON,   STEEL,   AND  OTHER  MATEBiALS. 

No.  813. 

Marks,  ^J^ 

Diameter,  l'M29. 

Sectional  area,  1.00  sqaare  inch 

Gauged  length,  lO'^ 


Applied  1(MmU. 


Total. 


Poundt. 
1,000 
5.0U0 
10.000 
15,000 
18.000 
18,500 
19,000 
10,500 
20,000 
20,500 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25.000 
20,000 
27,000 
28,000 
29.000 
30.000 

ai,uvo 

32.000 
33,000 
34,000 


1,000 

5,000 

10,000 

15,000 

20.000 

25,000 

80,000 

25,000 

20,000 

15,000 

10,000 

5,000 

1,000 

35,000 
36,000 
37,000 
38.000 
39,000 
40.000 
41,000 
42,000 
48,000 
44.000 
45.000 
46.000 
46.760 
42.000 
0 


Per  square 


eraqni 
inoA. 


Founds. 
1,000 
6,000 
10,000 
16,000 
18,000 
18,500 
19,000 
19.500 
»),000 
90,500 
21,000 
21,500 
22.000 
22,500 
23,000 
23.500 
24,<«0 
24,500 
25,000 
26,000 
27.000 
28,000 
29.000 
30,000 
31,000 
32.(00 
33,000 
34.000 


1.CI78 

6.301 

10.782 

16, 173 

21,564 

26,965 

32,346 

26,956 

21,564 

16,173 

10,782 

6,391 

1.078 

36,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45.000 
46.000 
46,760 


In  gMiged  length. 


Elongation. 


Jnek$§, 
0. 

.0013 
.0030 
.0048 
.0059 
.0061 
.0064 
.0067 
.0060 
.0073 
.0077 
.0079 
.0088 
.0096 
.0113 
.0142 
.0200 
.0280 
.0349 
.0478 
.0737 
.0090 
.1200 
.1568 
.1010 
.2150 
.2406 
.2900 


Set 


0. 
0. 
0. 
0. 
0. 


.2782 


Initial 


Elaatto  limit 


Sectional  area  called  .97280  aqoare  inch. 


.2782 
.2798 
.2817 
.2837 
.2858 
.2879 
.2902 
.2884 
.2866 
.2846 
.2824 
.2803 
.2783 

.82 

.39 

.43 

.40 

.57 

.62 

.69 

.80 

.91 
L02 
L22 
1.40 
2.12 


2.41 


£  =  28,374,000. 
S  =  26^  956, 000. 
E  =  26. 671. 000. 
£  =  25,671,000. 
£  =  23.439.000. 

£=29.060,000. 
E  =  29.9G0,000l 
£=26,965.000. 
£  =  24,504,000. 
£  =  26,671,000. 
£  =  21.565^000. 


Tensile  strength. 

Load  at  time  of  limcCore. 

=  241  percent 


TESTS   OF  IRON,    STEEL,    AND   OTHER  MATERIALS.        1631 

Elongation  of  inch  sections,  ".20,  ".19,  ".21,  ".20,  ".28.  •".44,  ".27, 
".19,  ".20,  ".23. 

Diameter  at  fracture,  ".92.    Area,  .665  square  inch. 

Contraction,  33.5  per  cent. 

Fractured  at  middle  of  stem  or  11"  from  end  of  axle.  Appearance 
fibrous,  80  per  cent.;  granular,  20  per  cent.;  seamy,  contains  consider- 
able cinder. 

COMPLETION  OF  THE  TEST  OF  AXLE  SPECIMEN  ^  AFTEB  A  BEST  OF 

1  TEAB  AND  26  DATS. 

Following  is  a  synopsis  of  the  first  test,  the  details  of  which  are 
found  in  the  Report  of  Tests  for  1885,  No.  1538: 

Tensile  strength,  47,120  pounds  per  square  inch.  Test  disc^ontinued 
when  load  had  fallen  to  44,000  pounds  per  square  inch,  with  stretching 
still  going  on. 

Total  elongation,  1".97  =  19.7  per  cent. 

Elongation  of  inch  sections,  ^".44,  ".25,  ".19,  ".18,  ".17,  ".16,  ".15, 
".14,  ".15,  ".14. 

Diameter  at  contracted  section,  ".93.    Area,  .679  square  inch. 

Contraction,  32.1  per  cent 

Completion  of  test. 

Tensile  strength,  49,700  pounds  =  49,700  pounds  per  square  inch  on 
original  section,  or  73,200  pounds  per  square  inch  on  reduced  section. 

Load  at  time  of  fracture,  42,100  pounds. 

Bar  fractured  1".77  froai  the  neck.  The  inch  section  in  which  fract- 
ure occurred  elongated  from  ".48  to  ".55j  the  diameter  contracting  to 
'^85  =  .567  square  inch  sectional  area,  a  contraction  of  43.3  per  cent. 
from  original  size. 

Other  sections  of  the  bar  were  not  elongated  any  additional  amount 
over  the  first  test 

Appearance  of  firactnre,  fibrous. 


1632       TESTS   OF  IBONy   STEEL,   AND  OTHER  MATEBIAL& 
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STEEL  BARS. 

TEMPERATURE  SERIES. 


COMPRESSION  TESTS  OF  THE  METAL,  AND  OBSERVATIONS  ON  THE 

MODULUS  OF   ELASTICITY    UNDER   BOTH    TENSILE 

AND   COMPRESSIVE    STRESSES 


H.  Ex.  31 103  1633 


1628       TESTS  OP  lEON,    STEEL,    AND   OTHER   MATERIALS 

No.  811. 

Marks,  ^* 

Diameter,  rM29. 

Sectional  area  1.00  square  inch. 

Ganged  length,  10''. 


Applioil  loads. 

In  gftiigeU  length. 

ToUiL 

Per  aqaaro 
inch. 

Elongation. 

Set 

Remarks. 

roitfids. 
l.liOO 

.n.ooo 

10,000 

1    15.000 

18.000 

K500 

P<ntndi. 
1.000 
5. 100 
10.000 
15,000 
18,000 
18.500 
19.000 
19.600 
20,000 
20.500 
21.000 
21.500 
22,000 
22.5(.0 
23.000 
23,500 
24.000 
25.000 
26.000 
27.000 
28,000 
29.000 
30.000 
31.000 
32,000 
33,000 
34,000 
35,000 
38,000 
37.000 
88,000 
89.000 
40.000 
41.000 
42.000 
43.00V 
44.000 
45,000 
45,370 
0 

Inehet. 

0. 
.0014 
.00:12 
.0049 
.0059 
.0082 
.0084 
.0087 
.0089 
.0072 
.0075 
.0086 
.0099 
.0112 
.0158 
.0236 
.0328 
.0580 
.0745 
.1040 
.1300 
.1576 
.1900 
.2230 
.2540 
.2930 
.8980 
.89 
.48 
.50 
.57 
.83 
.70 
.80 
.91 

1.05 

1.25 

1.59 

1.92 

2.20 

Inch, 
0. 
0. 
0. 

a 
0. 

IniUalload. 
EkMtio  limit 

'     19.000 

19.500 
20.000 
20,500 
21,000 
21,500 
22.000 
22.500 
23.000 
23.500 
24.000 
25.000 
28.000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
83,000 
34,000 
36.000 
38,000 
37,000 
38.000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
«.370 

.0003 

' 

TAnatleitrength. 
=22.0  per  cent. 

Elongation  of  inch  sections,  'M7,  ".16,  'M8,  ''.24,  ".43,*  ".26,  "JML 
".16,  ".18,  ".19. 

Diameter  at  fracture,  ".95.    Area,  .709  square  inch. 

Contraction,  29.1  per  cent. 

Fractured  1^"  from  middle  of  stem  or  llf"  from  end  of  axle.  Ap- 
pearancci  fibrous. 


TESTS   OF  IBOK,   STEEL,   AND  OTHER  MATERIALS. 
No.  812. 

Marks,  ^ 

Diameter,  1".129. 

Sectional  area,  1.00  sqaare  inch. 

Gauged  length,  10''. 


1629 


In  RAOged  length. 

Semarks. 

TotaL 

Per  Moan 
inch. 

raongaUon. 

Set 

Pounds. 
1,000 
5.00t) 
10,000 
15,000 
18,000 
18,500 
19,000 
19,600 

20,000 

20,500 
21,000 
21,500 
22,000 
22,500 

round*. 
1,000 
6.000 
10,000 
15,000 
18.000 
18,500 
19,000 
19,500 

20,000 

20.500 
21,000 
21,500 
22,000 

99  fUM 

Inches. 

0. 

.0014 
.0031 
.0049 
.0058 
.0061 
.0064 
.0067 
(       .0070) 
.0077  5 
*       .0082 
.0107 
.0174 
.0225 
.0290 
.0378 
.0650 
.0900 
.1146 
.1405 
.1650 
.1960 
.2260 
.2600 
.3930 
.3280 
.87 
.42 
.48 
.63 
.50 
.66 
.74 
.84 
.98 

1.12 

1.40 

1.50 

Inch. 

0. 

0. 

.0001 
.0001 
.0001 

Initial  hMd. 
ElMlto  limit. 

Tenaileatrength. 
Load  at  time  of  IhMtare. 

.0006 

23,000    ■        23,'006 
24,000            24,000 
25,000    1        26,000 
2&000            26,000 
27.000            27,000 

28.  OHO                9M  AAA 

29,000 

30,000 
31,000 
32,000 
33.000 
34,000 
85,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
43.000 
43.000 
44.000 
44,050 
35.100 
0 

29.000 
30.000 
31,000 
82,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40.000 
41.000 
42,000 
43,000 
44,000 
44,050 

***** 

0 

1.88 

=  18.8  percent 

Elongation  of  inch  sections,  ".14,  ".14,  ".13,  ".13,  ".15, 
•".53,  ".17,  ".15. 
Diameter  at  fracture,  ".84.    Area,  ,554  square  inch. 
Contraction,  44.6  per  cent. 

Fractured  4".4  from  neck,  or  7^"  from  end  of  axle. 
Appearance,  fibrous,  seamy. 


M3,  ".21, 


1638        TESTS   OP   lEON,    STEEL,    AND   OTIIEK   MATEKIALS. 

No.  789. 
Marks,  go, 

C,  .51.    Mn.,  .68.    8i.,  .02. 
Length,  V2". 
Diameter,  1''.0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  10". 


ToUl.     ^ncX'":^7<!r    i       Set. 


Poundt. 
MOO 
4.000 
8,000 
12,000 
16,000 
20.000 
24.000 
28,000 
32.000 
3(1,000 
36.800 
37.000 
38,400 
30,200 
40.000 
40.8U0 
41.600 
42.400 
43.200 
44,000 
44.800 

45.600 

46,400 


BMoarks. 


PoundM. 
1.000 
6,000 
10.000 
15,000 
20,000 
25.000 
30.000 
35,000 
40.000 
4a.0U0 
46.000 
47,000 
48,000 
40,000 
50.000 
51,000 
52,000 
53.000 
64.000 
55,000 
56,000 

57.000 

58,000 


IncK. 

0. 

.0014 
.0031 
.0048 
.0063 
.0080 
.0098 
.0110 
.0132 
.0150 
.Ol.Vi 
.01. Ml 
.0160 
.  016-i 
.0166 
.0170 
.0173 
.0179 
.0181 
.0186 
.0190 
.0103) 
.0106$ 


Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0002 
.0003 


iDiiUl  losd. 


*£..  30,075.000. 


EImUc  limit 

Ultimate  streDgth 
flection. 


rapid  oonpreadon  wad  d* 


Failed  by  triple  flexure. 


TESTS   OP   IRON,  STEEL,  AND   OTHER   MATERIALS. 

No.  790. 
Marks,  ^ 

C,  .57.    Mn.,  .93.    Si.,  .07. 
Length,  12". 
Diameter,  1^.0092. 
Sectional  area,  .80  sqnare  inch. 
Ganged  length,  lO''. 


1639 


In  gnged  length. 

Bemarks. 

Total 

PerMiiare 

Conpno- 

•ion. 

8e4. 

Pouiult. 
800 

4,000 
8,000 
12,000 
16.000 
20.000 
24,000 
28,000 
32.000 
36,000 
40.000 
40,800 
41.600 
42.400 
43,200 
44,000 
44.400 
44.800 
45.200 
4.%  600 
40.400 
&it.40O 

PoundB. 
1,000 
5.000 
10,000 
1.^000 
30.000 
25,000 
30,0  0 
85,000 
40,000 
45,000 
60,000 
61,000 
62,000 
53,000 
^4.000 
55.000 
^'i.SOO 
56,000 
56.500 
57,000 
58,000 
65,600 

Jndk. 

0. 

.0018 
.0030 
.0048 
.0068 
.OOW 
.0007 
.0113 
.0131 
.0147 
.0164 
.0108 
.0171 
.0175 
.0170 
.0182 
.0184 
.0101 
.0201 
.0210 
.0410 

Jndk. 
0. 
0. 
0. 
0. 

a 

0. 

0. 

Ol 

.0001 
.0002 
.0002 

InitlallMuL 

*E.,  80.201,000. 

Xlaatk!  limit 
Ummaleatnngth. 

Failed  by  triple  flexure. 


1640         TESTS   OP   IRON,  STERL,  A^D   OTHER  MATERIALS. 

No.  791. 

Marks,  ^ 

C,  .71.    Mn.,  .68.    Si.,  .08. 

Length,  W. 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Ganged  lengtli,  10^'. 


Applied  loads. 


T»->-  |''";„x"' 


Tn  ganged  length. 


Onnpres- 
Hion. 


SoL 


PoundM. 

Pounda. 

Jnek. 

IndL 

800 

l.OUO 

0. 

0. 

ImtUd  loud. 

4,  QUO 

5,000 

.0014 

0. 

« 

8,000 

10,000 

.0031 

0. 

12,000 

15,000 

.0047 

0. 

16.000 

20.000 

.0066 

0. 

20.000 

25,000 

.0081 

0. 

24.000 

30.000 

.0006 

0. 

28,000 

35.000 

.0115 

Ol 

32.000 

40.000 

.0120 

0. 

. 

38.000 

4.=i,0U0 

.0147 

.0001 

40,000 

60,000 

.0102 

.0003 

*  E.,  31.034,000. 

40.800 

51.000 

.0108 

41.000 

51,000 

.0170 

42.400 

fh't,  000 

.0175 

43,200 

54.000 

.0180 

44,000 

55.000 

.0184 

44.400 

55, 500 

.0187 



ElMtie  limit. 

44,800 

50,000 

.0196 

45,200 
45,000 
40.400 
52.330 

66,500 
57,000 
58.000 
05,440 

.0*140 
.0306 
.«45 

UlUmatestrangth. 

1 

Failed  by  triple  flexare. 


TESTS   OK   IROX,    STEEL,    AND    OTHER   MATERIALS. 
No.  792. 


1641 


Marks,  7I, 

C,  .81.    Mn.,  ^6.    Si.,  .17. 

Length,  12". 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  10". 

Applied  loMlA.       1      In  gMge 

d  length. 

8flt 

Ramarka. 

TotaL 

I 

Por  ranam    Comprus- 

Inch.              niuD. 

Pounda. 
800 
4.000 
8,000 
12.000 
16,000 
20,000 
24,000 
2d.  000 
32.000 
36,000 
40,000 
44.000 
4«,000 
52.000 
52.800 
53,600 
5t,400 
5:1,200 
5d.000 
50,800 

f.7,eoo 

58,4(10 
50,200 
SO,  000 
00,000 
60.400 
60,800 
61.200 
61.600 
62.400 
63.200 
61.000 
70,200 

Poundt. 
1.000 
6.000 
10.000 
15.000 
26,000 
25,000 
30.000 
35,000 
40,000 
45,000 
50.000 
55.000 
60.000 
05.000 
06.000 
67,000 
68.000 
09,000 
70.000 
71.000 
72.000 
73.000 
74,000 
74.600 
75.000 
75.500 
76.000 
76,600 
77,000 
78,000 
79,000 
80,000 
87,750 

Tnefi. 

0. 
.0013 
.0031 
.0047 
.0064 
.0081 
.0097 
.0114 
.0181 
.0148 
.0164 
.0181 
.0200 
.0217 
.0221 
.0225 
.0228 
.0232 
.0236 
.0240 
.0243 
.0248 
.0252 
.0254 
.0261 
.0264 
.02T7 
.0296 
.0838 
.0400 
.0444 
.0485 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0601 

TniUalloiMl. 
*  R..  30,000,000. 

Blaatlc  limit. 
UlUmste  BtroDgth. 

• 

IHm" 

Failed  by  triple  flexure. 


1642         TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  793. 
Marks,  ^% 

O.,  .89.    Mn.,  .57.    Si.,  .19. 
Length,  12". 
Diameter,  1''.0092. 
Sectional  area,  .80  sqaare  inch. 
Oaiiged  length,  10''. 


Applied  loads. 

In  ganged  length. 

fienarka. 

Tot«L 

Per  square 
inch. 

1  Coropreii- 
Bion. 

Inch. 

Set. 

Pounds. 

PoundM. 

Inch. 

800 

1,000 

0. 

0. 

iBlCialkMd. 

4,000 

5,000 

.0014 

0. 

* 

8,000 

10,000 

.0031 

0. 

12,000 

15,000 

.0048 

.0001 

16,000 

20.000 

.0064 

.0901 

20,000 

£5.000 

.0082 

.0002 

24,000 

30,000 

.0098 

.0003 

28.000 

35,000 

.0116 

.0003 

32,000 

40,000 

.0182 

.0003 

36,000 

45,000 

.0149 

.0001 

40,000 

50,000 

.0164 

.0003 

*B..  30.612,000.     . 

44.000 

55.000 

.0182 

.0003 

48.000 

60.000 

.0198 

.0003 

52,000 
52,800 
53,600 
51, 400 
55,200 
56,000 
56,800 
57,600 
68.400 
50,200 
60,000 
00,800 
61.200 
61,600 
62.000 
62.400 
63.100 
67,300 

65,000 
66,000 
67,000 
68.000 

or,  000 

76,000 
71,000 
72,000 
73,000 
74,000 
75.000 
76,000 
76.500 
77.000 
77,500 
78,000 
79,000 
84,125 

.0215 
.0218 
.0222 
.0225 
.0228 
.0232 
.0236 
.0240 
.0342 
.0246 
.0249 
.0352 
.0254 
.0259 
.0270 
.0310 
.0480 

SiMftloUmU. 
Ultimate  itrangth. 

t 

Failed  by  triple  flexure. 


TESTS    OP   IRON,    STEEL,    AXn   OTIIEU   MATERIALS. 

No.  794. 

Murks,  334 

C,  /.)7.    Mn.,  .80.    Si.,  .28. 

Length,  12". 

Diameter,.  l."0092. 

Sectional  area,  .80  square  incb. 

Gauged  length,  10". 


1643 


Applied  loadB. 

In  gaaged  length. 

TotaL 

Persanare 
iDch. 

Coinpreii- 
■ion. 

Set. 

P^undt. 

Pound*. 

Jneh. 

Inch. 

800 

1,000 

0. 

0. 

4.000 

6.000 

.0015 

0. 

8.000 

10.000 

.0081 

a 

12,000 

15,000 

.0049 

.0001 

16.000 

20,000 

.0066 

.0001 

20.000 

25.000 

.0081 

.0001 

24.000 

80.000 

.0097 

.0001 

2».000 

S5.000 

.0113 

.0001 

32.000 

40.000 

.0129 

.0002 

3ff.000 

45,000 

.0146 

.0002 

40.001) 

50,000 

.0103 

.0002 

44.000 

55.000 

.0181 

.0002 

48,  OW 

60,000 

.0107 

.0002 

5'i.OOO 

65.000 

.0215 

.0002 

r.6.000 

70.000 

.0230 

50.800 

71,000 
72,000 

.0234 
.0237 

57.  GOO 

58.400 

73.000 

.0241 

50.  200 

74,000 
75.000 

.0245 
.0250 

CO.0OO 

eu.  800 

76,000 
77,000 
78.000 

.0253 
.0266 
.0260 

01,000 

02,400 

r>3.200 

70.000 

.0263 

04,  OliO 

80.000 
81.000 
82.000 

.0267 
.0271 
.  0276 

64.800 

G5,600 

ca.400 

83.000 

.0281 

66.800 

83,500 

.0288 

67,200 

81.000 
84,500 

.0388 
.0428 

67.600 

68,000 

85.000 

.0445 

68.800 

86.000 

.0468 

69,600 

87.000 

.0502 

70.400 

88,000 

89,000 

1        01.500 

.0534 
.0506 

71,200 

73,200 

BemArka. 


Initial  1 


'E.,  30,822.000. 


BkwtioUmil 


Ultiinate  streagth. 


Failed  by  triple  flexure. 


1644        TESTS  OF  IRON,    STEEL,    AND   01*HER  MATERIALS. 
DETAILS  OP  TEV8I0H  TESTll 


MarkS;  m 

C,  ,09.    Mn.,  .11. 

Diameter,  r'.0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  SO''. 


No.  763. 


Applied  IfMds. 

In  gAuged  length. 

Renarkn. 

1 

Total. 

Por  aqaare 
inch. 

Set. 

Pounds. 
800 
1,000 
2.400 
3,200 
4.000 
4.800 

Pounds, 
1.000 
2.000 
3.000 
4.000 
5,000 
A  noo 

Inch, 

0. 

.0010 
.0019 
.0029 
.0030 
.0049 
.0050 
.0070 
.0080 
.0088 
.0100 
.0110 
.0120 
.0130 
.0140 
.0151 
.0161 
.0171 
.0181 
.0191 
.0202 
.0043 
.0003 
.0142 
.0203 
.0202 

Inch. 
0. 

1 
Initial  load/ 

0. 

5,600              7ioo6 
6.400    1          8.000 
7,200    1          9,000 
8.000    1        10,000 
8.800            11  MM 

.0001 

9.600 
10.400 
11.200 
12,000 
12.800 
13,600 
14.400 
15,200 
16,000 
16.800 
4,000 
8,000 
12,000 
16.800 
16.800 

12.000 

\IZ 

15.000 
16.000 
17.000 
18.000 
19,000 
20.000 
21,000 
5,000 
10,000 
15,000 
21,000 
21.000 

.0002 

1 

.0003 

•B..aO,  151.0001 



.0004 
.0004 

TESTS   OF   IKON,    bTKEL,    AND   OTHEU  MATEBULS.         1645 


Marks,  1I3 


No.  754. 


C.,.20.    Mn.,  .45. 


Diameter,  1.^^0092. 

SectioDal  area,  .80  square  inch. 

Gauged  leugth,  30"'. 


Applied  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

Per  square 
inch. 

Elongation. 

Set 

Pounds. 

.800 

1,600 

2,400 

3,200 

4,000 

4,800 

5.600 

t{,400 

7.200 

8.000 

8,800 

9,600 

10.400 

11.200 

12,000 

12,800 

13,600 

14.400 

15^200 

16,000 

16,800 

16.800 

17,600 

18,400 

19.200 

20.000 

Pounds. 
1.000 
2,000 
3.000 
4.000 
5,000 
6,000 
7,000 
8^000 
^000 
It^OOO 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21«000 
21.000 
22.000 
23.000 
24,000 
25.000 

Inch, 

0. 

.0010 
.0020 
.0029 
.0030 
.0049 
.0060 
.0070 
.0080 
.0000 
.0100 
.0110 
.0120 
.0130 
.0140 
.0149 
.0160 
.0170 
.0180 
.0190 
.0200 
.0200 
.0210 
.0220 
.0230 
.0240 

Inch. 
0. 

Initial  load.* 
*  B,  30,151,000. 

0. 

.0001 

.0001 

."oooi" 

.0001 

1646        TESTS   OF   IBON,    STEEL,    AND   OTHER   MJLTEKIAL.S. 

No.  755. 
Marks,  7^3 
C,  .31.    Mn.,  .57. 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  3(K^ 


Applied  IomU. 

J 

In  gMged  length. 

Total. 

PerMtiare 
inch. 

Blongation. 

1  - 

Pounds. 

800 

1,600 

2,400 

3.200 

4.000 

4.8U0 

6.600 

6,400 

7,200 

8,000 

8.80<l 

0,600 

10,400 

11,200 

12,000 

i2,800 

13,600 

14,400 

15,200 

16.000 

16,800 

17,600 

18.400 

10,200 

20.000 

Poundt. 

1,000 

2.000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12.000 

J8.000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

0. 

.0011 
.0021 
.0031 
.0042 
.0052 
.0062 
.0074 
.0064 
.0094 
.0104 
.0114 
.0126 
.0135 
.0145 
.0155 
.0166 
.0176 
.0187 
.0107 
.0208 
.0218 
.0228 

.ozts 

.0248 

Inch. 
0. 

Initial  kMML* 

.0002 

.0005 

.0006 

•B.,  30.000,000. 

.0008 

.0009 

TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  756. 

Marks,  7*5 

C,  .37.    Mn.,  .70. 

Diameter,  r'.00»2. 

Sectional  area,  .80  square  ineb. 

Ganged  length,  30^^ 


.1647 


Iiig»iij(«dl«iiglh. 

Bemarks. 

Total 

^•'inX" 

BloQgatton. 

Set. 

Poundt. 

800 

1.000 

2.400 

3,200 

4,000 

4,800 

5,600 

6,400 

7,200 

8,000 

8,800 

9,000 

10,400 

11,200 

12,000 

12,800 

13,600 

1     14,400 

15,200 

16,003 

16,800 

17,600 

18.400 

19.200 

20,000 

Poundi. 

1,000 

2.000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15^000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

0. 

.0010 
.0020 
.0030 
.0050 
.0060 
.0070 
.0081 
.0090 
.0103 
.0112 
.0122 
.0182 
.0142 
.0142 
.0152 
.0162 
.0173 
.0183 
.0198 
.0203 
.0215 
.0225 
.0235 
.0245 

Inch. 
0. 

IniliAiloiid.* 
*E..  30,151,000. 

.0001 

.'oooi* 

.0003 
.0003 

.0004 

.0005 

1648       TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIAUS. 

No.  757. 

Marks,  ^03 

0..  .61.    Mn.,  .58.    Si.,  .02. 

Diameter,  1''.0092. 

Sectional  area,  .80  square  inch. 

Ganged  length,  30"'. 


AppUed  loads. 

la  gauged  length. 

Total. 

Per  Moare 
inch. 

BIoBgatioB. 

Set 

Bemarka. 

P0Wid9. 

800 

1.600 

2,400 

3,200 

4,000 

4,800 

5,600 

6.400 

7,200 

8.000 

8.800 

0,600 

10,400 

11,200 

12,000 

12,800 

13.600 

14,400 

15,200 

16,000 

16,800 

17,600 

19,200 

20,000 

20.800 

22,400 

24,000 

Pownda, 

1.000 

2,006 

3.000 

4,000 

6,000 

6,000 

7,000 

8.000 

0,000 

10.000 

11,000 

12.000 

13,000 

14.000 

15.000 

16,000 

17,000 

18.000 

19,000 

20.000 

21.000 

22.000 

24,000 

25,000 

26.000 

28.000 

30,000 

Inch. 

0. 

.0010 
.0020 
.0030 
.0040 
.0050 
.0061 
.0071 

IncK 
0. 

IniCUa  load.* 

.0001 

1 

.0090 

.0001 

.0109 

.01.10 
.0140 
.0150 

.0001 

.0170 

.0190 
.0200 
.0211 
.0221 
.  0241 
.0251 
.0271 
.0201 

.0001 

i 

I 

.0001 

: 

'"".ocoi" 

*E..  30,000,000.                                                              1 

TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  768. 

Marks,  707 

C,  57.    Mu.,  .93.    Si.,  .07. 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  30.'' 


1649 


Applied  loads. 


lu  gauged  length. 


Total.    /•LiX'*'|*^l«°«''"°" 


I 


Pimnds. 

800 

1,600 

2.400 

3.200 

4,000 

4.800 

5,600 

0,400 

7, 200 

8,U<)0 

12.  WK) 

liJ.O.O 

lO.hOO 

20,  Ol»0 

20,  tsUO 

2I.6«;0 

22,  40«) 

2:j,  2i»0 

21, 000 


Pounds. 

1,000 

2,000 

3.000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

15,000 

20,000 

21,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 


Inch. 

0. 
.0010 
.  0020 
.0030 
.0040 
.0050 
.0060 
.0070 
.0080 
.0090 
.0140 
.0190 
.0200 
.  0240 
.  0250 
.02(M) 
.0270 
.0280 
.0290 


Komarks. 


Sot. 


Inch.      I 

0.  luitial  load.' 


0. 

0. 

.0001 
.0001 
.0001 


.OUOI     I  *£.,  30,104,000. 


No.  759. 


Marks,  g23 

C,  .71.    Mn.,  .58.     Si.,  .08. 

Diameter,  l."0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  30". 


Applied  loads. 


In  gauged  length. 


Total.    I 


PountU. 

800 

1,000 

2,400 

3.200 

4,000 

4,800 

5,6U0 

6,400 

7.200 

8,000 

12,000 

16,000 

16,800 

20.000 

24,000 

24.800 

25,600 

26,400 

27.200 

28,000 


Per  Bonare 


Bona] 
uch. 


Pounds. 

1.000 

2,000 

3,000 

4.000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

15,000 

20,000 

21,000 

25,000 

30,000 

31,000 

32,000 

33,000 

34.000 

35.000 


Elongation 

Set. 

Inch. 

0. 

.0010 
.0020 
.0020 
.  0039 
.0040 
.0059 
.0069 
.0080 
.0090 
.0140 
.0190 
.  0200 
.  0240 
.0290 
.0300 
.0310 
.0320 
.0330 
.0340 

Inch. 
0. 

0. 

0. 
0. 

0. 

.0001 
.0001 

.0001 

Komarkii. 


Initial  load.' 


*E.,  30,088,000. 


H.  Ex.  31- 


-104 


1650       TESTS   OF   IRON,    STEELj    AND    OTHER   MATERIALS. 

1^0.  760. 

Marks,  750 

0.,  .81.    Mn.,  M.    Si.,  .17. 

Diameter,  1".0092. 

Sectional  area,  .80  6qa<are  incL. 

Gauged  length,  30^'. 


AppUedloadft. 

In  ganged  IcngUc 

Total. 

Per  square 
inch. 

Inch. 

0. 

.0010 
.0020 
.0030 
.0040 
.0049 
.0059 
.0070 
.0060 
.0090 
.0139 
.0191 
.0201 
.0239 
.0289 
.0339 
.0349 
.0359 
.0369 
.0380 
.0391 
.0390 

Set. 

Remarks. 

Pounds. 

800 

1,600 

3:200 

4,000 

4,800 

5,600 

6.400 

7,200 

8,000 

12,000 

16,000 

16,800 

20,000 

24,000 

28,000 

28,800 

29,600 

30,400 

31.200 

82,000 

32,000 

Pounds. 

1.000 

2.000 

8.000 

4,000 

5.000 

6.000 

7.000 

8.000 

9,000 

10.000 

15.000 

20.000 

21,000 

25.000 

30,000 

36,000 

36,000 

37,000 

38,000 

39,000 

40,000 

40,000 

Inch. 
0. 

Initial  load.* 

0. 

0. 
0. 

"*-.*6o6i'" 

—.0001 
-.0001 
-.0001 

• 

—.0001 
—.0001 

•E.,  29,023,000. 

TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  761. 

Marks,  756 

C,  ,89.    Mn.,  .57.    Si.,  .19. 

Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  30". 


1651 


Applied  loads. 

1 

In  ganged  length. 

Remarks. 

1    Total. 

Per  square 
inch. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

15,000 

20,000 

21,000 

25.000 

30,000 

3.5.000 

40.000 

41,000 

42,000 

43,000 

44,000 

45.  000 

45.000 

46.000 

40,000 

35.000 

30,000 

25,000 

20,000 

15.000 

10.000 

5,000 

1,000 

Elongation 

Inch. 
0. 

.0010 
.0020 
.0030 
.0040 
.0050 
.0060 
.0070 
.0081 
.0091 
.0141 
.0192 
.  0202 
.    .0242 
.0292 
.0342 
.0393 
.0404 
.0414 
.  0424 
.0436 
.0445 
.0446 
.0446 
.0395 
.0345 
.0205 
.0245 
.0195 
.0145 
.0095 
.0044 
.0004 

Set 

Inch. 
0. 

Pounds. 
1          800 
1       1,600 

Initial  load.* 
*£.,  29.864,000. 

2, 400 

3,200 

4,000 
4,800 
5,600 

0. 

6.400 

7,200 

8,000 
12,000 
16,000 

.0001 
.0001 

10.800 
20,  UOO 
24,  000 
28.000 
32.000 
32,  800 

.0002 
.0002 
.0002 
.0003 
.0003 

33,600 
34.400 
35,200 
36,000 
36.000 
36.000 

.0003 
.0004 

32.000 

28,000 

24,000 

20,000 

16,000 

1     12.000 

j       8,000 
4, 000 

I          80O 

1652       TESTS   OP   IRON,    STEEL,   AND   OTHER   MATERIALS. 

No.  762. 
Marks,  sm 

C,  .97.    Mn.,  .80     Si.,  .28. 
Diameter,  1''.0092 
Sectional  area,  .80  sqaare  neb. 
Gauged  length.  3t 


Applied  loads. 

In  gaaged  length. 

Total. 

Per  feoaare 
inob. 

Elongation. 

Set. 

Bcmarka. 

Foundt. 

800 

1,600 

2,400 

3,200 

4^000 

4,800 

6,000 

6,400 

7,200 

8,000 

12,000 

16,000 

16,800 

20,000 

24.000 

28,000 

32,000 

86,000 

36,800 

37,600 

38.400 

39,200 

40.000 

40,000 

36,000 

82,000 

28,000 

24.000 

20,000 

16,000 

12,000 

8,000 

4,000 

800 

800 

4,000 

8,000 

12,000 

16,000 

20,000 

24.000 

28,000 

32,000 

36,000 

40,000 

86,000 

32;  000 

28,000 

24.000 

20,000 

16.000 

12,000 

8.000 

4,000 

800 

PoundM. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8.000 

9,000 

10,000 

15.000 

20.000 

21.000 

25.000 

80,000 

35,000 

40.000 

45,000 

46.000 

47,000 

48,000 

49.000 

60,000 

60.000 

45,000 

40,000 

35.000 

80,000 

25,000 

20,000 

15,000 

lO.OOO 

5,000 

1,000 

1,000 

6,000 

10.000 

16.000 

20,000 

25.000 

30,000 

35.000 

40,000 

45.000 

60.000 

46.000 

40,000 

36,000 

30.000 

25,000 

20,000 

15,000 

10,000 

5,000 

1,000 

Inch, 

0. 

.0009 
.0018 
.0028 
.0037 
.0047 
.0057 
.0067 
.0078 
.0088 
.0138 
.0199 
.0201 
.0240 
.0290 
.0341 
.0393 
.0447 
.0467 
.0467 
.0477 
.0487 
.0497 
.0497 
.0448 
.0396 
.0346 
.0296 
.0247 
.0198 
.0145 
.0095 
.0044 
.0005 
.0008 
.0047 
.0097 
.0148 
.0200 
.0248 
.0298 
.0848 
.0308 
.0450 
.0500 
.0452 
.0400 
.0350 
.0299 
.0249 
.0200 
.0149 
.0098 
.0048 
.0008 

Inch, 
0. 

Initial  load.* 

0. 

0. 
0. 

0. 

0. 

0. 
.0002 
.0003 
.0008 

.0004 

''S.,29,8l7,00a 

Rested  1  honr. 

29.€}O0,000 


TKSrS   OK   IKON,    STEEL,    AND    OTHEIi  MATERIALS, 
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1664       TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 


SE-TESTS  OP  W&OnOHI-IBOH  BAES. 

ft 

The  object  in  re-testing  these  bars  was  to  determine  the  present  mod- 
ulus of  elasticity  of  the  metal  after  their  previous  straining,  and  learn 
the  effects  of  annealing. 

The  specimens  were  turned  down  to  l'M29  diameter  from  their  rough 
surfaces,  which  were  *A"  diameter  before  the  original  tests  were  made. 

Elongations  were  measured  along  three  lines,  120^  apart,  on  the  cy- 
lindrical surface  of  the  stem,  measuring  the  elongations  on  one  line  at  a 
time,  the  specimen  being  rotated  through  120^  each  time,  so  as  to 
bring  the  measured  line  on  the  upper  surface  in  the  testing  machine* 

Specimens  from  the  same  bar  show  very  nearly  the  same  modnlu^i  of 
elasticity. 

The  annealed  specimens  were  shortened  by  that  process,  confirming 
the  results  obtained  with  specific  gravity  specimens,  which  showed  the 
density  of  overstrained  steel  was  increased  by  annealing. 

Specimen  No.  694  was  considerably  warped  by  the  annealing.  Na 
693  was  left  very  nearly  straight. 

Comparing  the  modulus  of  elasticity  of  the  latter  bar  at  diflFerent 
stages,  it  is  se^n  that  annealing  effects  a  reduction  which  the  bar  par- 
tially recovers  from,  after  the  lapse  of  time;  thus  the  modulus  of  elas- 
ticity was — 

Before  annealing 27,91^,1**' 

After  annealing 26,l*U5.c*<' 

Reduction l,003,c«-' 

After  annealing  and  a  rest  of  24  days 27,322/''" 

Recovery a27,(*«) 

These  differences  are  not  large,  yet  such  as  they  are  they  show  a  con- 
formity in  behavior  of  the  annealed  metal  with  the  over»trainecl  iron 
and  steel  eye-bars. 


SPECIMEirS  FEOM  FRACTURED  END  OF  DOIJBLE-REFIHES  BAR  L  2ia 

[Original  test  mado  May  24, 1882.    No.  604,  R.  port  of  Tcala,  1882.  J 

Synopsis  of  original  lest. 

Ultimate  strength,  60,188  pounds  per  square  inch. 
Elongation  in  80  inches,  19.9  per  cent. 
Contraction  of  area,  43  per  cent. 

Jbrm.  of  Specimens. 

iiiiiin:=:  '^  V  —J    mm 


Elongations  measured  on  the  gauged  lengths  of  30^'  along  three  lines, 
A,  B,  and  C. 


TESTS   OP  IRON,    STEEL,    AND   OTHER  MATERIALS. 
No.  690. 

First  Specimen. 


1655 


Diameter,  l'M29. 

Sectional  area,  1.00  sqnare  inch. 

Ganged  length,  30". 


Applied  , 
iloaaiiper 
I   KquAre 
iuch. 


Poundt. 

5,0U0 

6,000 

7,000 

R.000 

0,000 

10,000 

12,000 

14,000 

15.000 

18.000 

18,000 

20,000 

22,000. 

24.000 

25.000 

5,000 

10.000 

15,000 

20.000 

25,000 

5,000 

10,000 

15,000 

20,000 

25.000 

5,000 


£loDg»tioii8  on  lines. 


Mean  elon- ; 


Remarks. 


InOi. 

Inch. 

IndL 

Inch, 

0. 

0. 

0. 

0. 

Initial  load. 

.0010 

.0010 

.0010 

.00100 

.0021 

.0021 

.0020 

.00207 

.0032 

.0032 

.0080 

.00313 

.0043 

.0042 

.0041 

.00420 

.oo.-^ 

.0053 

.0052 

.00530 

.0075 

.0075 

.0076 

.00750 

.0097 

.0006 

.0096 

.00963 

.0108 

.0108 

.0107 

.01077 

.0110 

.0118 

.0118 

.01183 

.0141 

.0141 

.0140 

.01407 

.0163 

.0161 

.0162 

.01620 

.0185 

.0185 

.0183 

.01843 

.0207 

.0206 

.0205 

.02060 

.0219 

.0217 

.0217 

.02177 

.0000 

,0001 

.0001 

.00007 

.0054 

.0055 

.0055 

.oa-)47 

.0109 

.0110 

.0110 

.01097 

.0165 

.0164 

.0164 

.01643 

.0219 

.0218 

.0218 

.02183 

.0000 

.0001 

.0001 

.00007 

.0055 

.0055 

.0054 

.00547 

.0109 

.0110 

.0109 

.01003 

.0164 

.0163 

.0104 

.01687 

.0220 
.0001 

.0218 
.0001 

.0217 
.0001 

.02183) 
.00010  5 

E..  27,612,000. 

1656         TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  694. 

Second  Spbcimbn. 

Diameter,  l'M29. 
Sectionalarea,  1.00  square  incb. 
Gauged  length,  30". 


Applied 

loads  per 

Rqiiare 

incb. 


£lonj(atJoDS  ou  linna. 


B. 


Pounds. 

Inch, 

6,000 

0. 

10,000 

.0055 

15,000 

.0110 

20.000 

.0165 

25,000 

.0220 

6,000 

.0001 

10,000 

.0056 

16,000 

.0110 

20,000 

.0166 

25.000 

.0220 

5,000 

•      .0000 

10,000 

.0057 

16,000 

.0111 

20,000 

.0166 

26,000 

.0220 

6,000 

.0001 

Inch. 

0. 

.0055 
.0109 
.0104 
.0219 
.0001 
.0054 
.0111 
.0164 
.0219 
.0000 
.0054 
.0110 
.0164 
.0219 
.0002 


Inch. 

0. 
.0053 
.0110 
.0164 
.0219 
.0002 
.0056 
.0110 
.0166 
.0220 
.0002 
.0036 
.0111 
.0165 
.0220 
,0002 


Moan  Hon- 
gatiiiusi. 


Inch. 
0. 

.00543 
.01097 
.01643 
.02193 
.00013 
.00553 
.01103 
.01650 
.02197 
.00007 
.00557 
.01107 
.01650 
.  02197  \ 
.00017  5 


Uemarka. 


luiiial  load. 


E=27.523.000. 


Bar  heated  dull  red  in  a  forge  fire  and  cooled  in  the  open  air.  This 
annealing  shortened  the  bar,  measured  on  the  ganged  length,  as  follows: 
Lines  A,  —  ".0004 ;  B,  —  ".0015 ;  0,  +  ".0071 ;  average  shortenings 
".0017^. 

In  heating  and  cooling  this  bar  was  considerably  warped,  hence 
although  there  is  an  average  permanent  shortening  as  a  whole,  jet  alou^ 
lines  A  and  B  there  is  an  apparent  lengthening,  due  to  the  warping  of 
the  bar. 


Applied 

loads  pnr 

sqaare 

inch. 


Pounda. 
6,000 
10,000 
15,  000 
20,000 
25.000 
6,000 
5,000 

10.000 
15,  000 
20.000 

5,000 
10,000 
15,000 
20,000 

6.000 


5,000 
10,000 
15,000 
20,000 

6,000 
10,000 
15.000 


Elongations  on  lines. 

-- 

Mean  elon- 
gations. 

Remarks. 

A. 

B. 

C. 

_  ._ 

Itich. 

Inch. 

Inches. 

Iiuh. 

0. 

Initial  load. 

.0057 

.0117 

.0185 

1 

Micromotor  renot  tu  xero 

.0298 

.0073 

0. 

0. 

0. 

after 

loadini;. 

.0055 

.0066 

.0057 

.00560 

.0112 

.0113 

.0115 

.01133 

.0160 

.0170 

.0174 

.01710 

-.0001 

.0001 

.0001 

.00003 

.0055 

.0058 

.0059 

.0»573 

.0112 

.0115 

.0117 

.01147 

.0160 
.0000 

.0172 
.0003 

.0175 
.0002 

.01720? 
.00017  5 

E=26,424.000. 

Bar  ajrain  examined  after  a  perioil  of  n»t  of  24  days  after  anuMdinf*. 


0. 

0. 

0. 

.0057 

.0056 

.0059 

.0115 

.0113 

.0116 

.0171 

.0170 

.0174 

.  0003 

.0002 

.0003 

.  oo:»9 

.OOMl 

.  0059 

.Oil7 

.0114 

.0117 

0. 

.00573 
.01147 
. 01717 
.00027 
.00580 
.01130 


Initial  load. 


TESTS    OP    IRON,    STEEL,    AND    OTHER   MATERIALS.        1657 


1  AppUed 
laads  per 

Elongationa  on  lines. 

Mean  elon- 

Semarks. 

E=26,533,000. 

After  SminntcH'  rout 

Elastic  limit. 
Rested  3  minntcn. 

tquare    1 
inch.     1          A. 

B. 

c. 

gations. 

1  Pounds. 
1    20,100 
5,0W 

Inch. 

.0173 
.0003 

Jneh, 

.0170 
.0003 

InehsM. 

.0174 
.0002 
.0001 
.02,« 
.0247 
.'0268 
.0270 
.0282 
.0293 
.00U9 
.0311 
.0392 
.2:)  10 
.8700 
.4015 
.  4250 
.4490 
.4900 
.  6245 
.7110 
.74 
.85 
.93 
1.04 
1.10 
1.27 
1.44 
1.52 
1.72 
1.94 
2.16 

"  2.'26 
2.62 
2.84 
3.40 
3.82 
4.80 
5.65 

Inch. 
.01723? 
.000275 

25.00C 
26,000 
27,000 
28,000 

29.000 

;     30, 000 

1       5,000 

31,000 

32,000 
28,000 
29.000 
30.000 
31, 000 
32.000 
33,000 
34,000 
35,000 
36,000 
37.000 
38.000 
39,000 
40,000 
41.000 
42,000 

4:i,ooo 

44,UiK) 
45,000 
46,000 

0 
47.000 

.....   .  .... 

48,000 

49,000 

1 

50.000 

Tensile  strength. 

Load  at  time  of  niptarc. 

51,000 

52,000 

52,400 

49,800 

Total  eloDgation  iu  30  inches,  19.7  per  cent. 

Diameter  at  fracture,  ".92.    Area,  .665  square  inch. 

Contraction,  33.5  per  cent. 

Fractured  9''  from  neck.    Appearance,  fibrous  100  per  cent. 


1658       TESTS   OF   lEON,    STEEL,    AND  OTHER  MATERIALS. 


8PECIMEVS  FBOH  FKAOTUEED  EVS  OP  DOUBLE-BEFIHED  BAl 

8  218. 

[Original  test  nuule  May  22,  1882.    No.  606,  Report  of  Teats,  1882.] 

Synopsis  of  original  test 

Xntimato  strength,  50,G31  pounds  per  square  inch. 
Elastic  limit,  24,610  pounds  per  square  inch. 
Elongation  in  80  inches,  20.4  per  cent. 
Contraction  of  area,  4L  per  cent. 

No.  691. 

First  Speodien. 

(Same  form  aa  apecimena  from  bar  L  210.) 


Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  30". 


AppUed 

Elonf^ations  on  linea. 

loadnper 
Bqnaro 

Mean  elon- 
gaUons. 

K4>marl». 

inch. 

A. 

B. 

C. 

Poundi. 

Inch. 

Inch, 

Jneh. 

Jneh. 

6,000 

0. 

0. 

0. 

0. 

IniUal  load. 

10.000 

.0053 

.0053 

.0053 

.00530 

1.5,000 

.0100 

.0107 

.0107 

.0r067 

20,000 

.0160 

.0160 

.0161 

.01003 

25,000 

.0214 

.0213 

.0215 

.02140 

5,000 

.0000 

.0000 

.0001 

.00003 

10,000 

.0052 

.0053 

.0055 

.00533 

15,000 

.0106 

.0107 

.0100 

.01073 

20,000 

.0150 

.0160 

.0162 

.01603 

25,000 

.0214 

.0215 

.0216 

.02150 

6,000 

—.0001 

.0000 

.0000 

—.00003 

10.000 

.0052 

.0053 

.0055 

.00533 

15,000 

.0106 

.0108 

.0108 

.  01073 

2G.0O0 

.  Ol.'iO 

.0161 

.0162 

.01607 

2.5,000 

.0214              10214 

.0216 

.02147) 
-.00003} 

K  ^27,907,000. 

6,000 

—.0001 

.0000 

.0000 

TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 
No.  692. 

Second  Specimen. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Gauged  length,  30". 


1659 


Applied 

EIoDgationn  on  1 

iues. 

loads  per 
aquare 



Mean  tlun- 
gationn. 

Remarks. 

inch. 

A.         1          B. 

C. 

Pounds. 

Inch. 

Inch. 

Inch. 

Inch. 

1 

5.000 

0. 

0. 

0. 

0. 

luitial  loiul. 

10,000 

.0053 

.0053 

.0053 

.  005 -O 

15,000 

.0108 

.0107 

.0107 

.01073 

20,000 

.0102 

.11160 

.0161 

.01010 

25.000 

.Oil  6 

.0214 

.  OiU 

. .  0-J147 

5.000 

.0002 

.0000 

-.0001 

.  00(J03 

10, 000 

.  oor>: 

.0053 

.00.->3 

.00537 

15,000 

.0109 

.0107 

.0107 

.01077 

20,000 

. 01G2               . 0102 

.0160 

.01613 

25,000 

. 0216               .  0215 

.0214 

.  02150 

5,000 

.  0002               .  0000 

-. 0001 

. 00003 

10, 000 

. 0055               . 0055 

.OOM 

.00547 

15,  000 

.0109               .0107 

.0107 

.01077 

20. 000 

.0163 

.01130 

.0100 

. OICIO 

25,000 
5.000 

.0216 
.0003 

.0214 
.0000 

.0214 
— .  0001 

.Oi'147? 
. 00007  i 

E^  28,037,000. 

1660        TESTS  OF   IRON,    STEEL,    AND   OTHER   MATEBIAL8. 

No.  693. 
Thibd  Specimen. 

Diameter,  l'M29. 

Sectional  area,  1.00  square  inch. 

Ganged  length,  30''. 


Applied 

Elongatioim  on  linca. 

1 

loaiis  per 
square 

Mcanelou- 
gation«. 

KemarkfL 

inch. 

A.                  B.                   C. 

! 

Pounda. 

Inch, 

Inch, 

Inch. 

Inch. 

5,000 

0. 

0. 

0. 

•'      0.      . 

Initial  load. 

10,000 

.0054 

.0053 

.0054 

.00337 

15,000 

.0108 

.0106 

.0108 

.  01073 

20,000 

.0163 

.0161 

.0162 

.01620 

25,000 

.0216 

.0214 

.0216 

.02153 

5,000 

.0000 

.0000              .0001 

.00003 

10,000 

.0055 

.0054 

.0055 

.00547 

15,000 

.0100 

.0108 

.0108 

.01082 

20,000 

.0163 

.0162 

.0162 

.0162:) 

25,000 

.0217 

.0215 

.0216 

.02160 

6,000 

,0002 

.0001 

.0002 

.own 

10.000 

.0056 

.0054 

.0055 

.  OOkiO 

15,000 

.0110 

.0108    '          .0108 

.01017 

20,000 

.0164 

.0162    ;          .0162 

.  01G27 

2.'»,000 
5,000 

.0218 
.0003 

.0215    1          .0216 
.0001     ,          .0002 

.02163) 
.00020  5' 

1 

K  =  27.aM,000. 

Bar  heated  dull  red  in  a  forge  fire  and  cooled  in  the  open  air.    Tlii^ 
annealing  shortened  the  bar,  measured  on  the  gauged  length,  as  To! 
lows:  Lines  A,  ''.0016;  B,  ".0019;  C,  ".0011;  average,  ".0015 J. 

(Observations  repeated  on  the  modulns  of  elasticity.) 


Applied 

loads  per 

snnaro 

1              Elongations  on  lines. 

1 

Mean  olon- 
1    gations. 

Uemarka. 

inch. 

A. 

II. 

c. 

! 

Pounda. 

'       Inch. 

Inch. 

Inch. 

Inch. 

1 

5,000 

0. 

Initial  load. 

10,000 

.0057 

15,000 

.0114 

20.000 

.0177 

25,000 

.0278 
.0055 

6,000 

6,000 

.0000 

""o. 

""o. 

"i' 

Micrometer  r««et  to  arro 
loading. 

after  fint 

10,000 

.0055 

.0055 

.0056 

.00553 

15,000 

.0110 

.0110 

.0113 

.01110 

20,000 

.0167 

.0106 

.0168 

.01670 

5,000 

0. 

0. 

.0002 

.00007 

10,000 

.0055 

.0055 

.0059 

.00563 

l.?,  000 

.0111 

.0110 

.0116 

. 01120 

20,000 
5,000 

.0167 
0. 

.0166 
0. 

.0170 
.0003 

.01677? 
.00010  5 

E=2e,»5,O00. 

]^r 

again  examined  after  a  r 

est  of  24  day 

a,  after  anneaUDg. 

5,000 

0. 

0. 

0. 

0. 

Initial  load 

10,000 

.0056 

.0056 

.0054 

.00553 

15,  COO 

.0111 

.0112 

.0111 

.01113 

20.000 

'.  0167 

.0105 

.0165 

.01657 

6,000 

.0001 

.0002 

.0002 

.00017 

10, 000 

.  0057 

.0050 

.0056 

.00563 

15,  000 

.0113 

.0112 

.om 

.01120 

20,000 
5,000 

.0168  . 
.0002 

.016H 
.0002 

.0165 
.0003 

.  01670  I 
.00023  5 

E=27.322,000. 

CUBIC  COMPRESSION  OF  VARIOUS 
METALS  AND  WOOD. 
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CTTBIO  COMPRESSION  OF  VABIOITS  HETALS  AHD  WOOD. 

Specimeus  of  the  same  kind  of  metal  were  taken  from  the  same  bar, 
excepting  the  cast-irons. 

!  The  cast  specimens  of  tin  and  lead  were  from  the  same  ladles  of 
molten  metal. 

Tests  by  tensile  and  compressive  stresses  were  made  with  both  un- 
compressed and  cubic  compressed  specimens. 

t  The  cubic  compressed  specimens  were  subjected  to  an  estimated 
hydrostatic  pressure  of  90,000  pounds  per  square  inch ;  one  steel  speci- 
men was  compressed  with  117,600  pounds  per  square  inch. 

The  specimens  when  compressed  were  immersed  in  water  in  the  bore 
of  the  steel  cylinder,  the  dimensions  of  which  were  10^'  long,  6^'  diam- 
eter outside,  and  ".806  diameter  of  bore. 

The  effect  of  compression  on  the  dimensions  of  the  specimens  was  not 
appreciable  with  the  steel,  brass,  and  copper.  The  wrought-iron  and 
cast  specimens  were  smaller,  and  as  the  reduction  in  dimensions  did 
not  take  place  uniformly,  the  effect  was  attributed  to  closing  interstices 
formed  by  blow-holes  or  the  presence  of  cinder. 

The  water  seemed  to  pass  I'reely  through  the  white  pine,  and  the 
wood  came  out  of  the  cylinder  water-soaked  and  larger  than  when  it 
went  in. 

'  There  was  not  the  same  free  penetration  in  the  white  oak ;  the  middle 
part  of  its  length  was  reduced  in  diameter,  the  greater  reduction  occur- 
ring in  the  direction  parallel  to  the  annual  rings  of  growth. 

A  comparison  of  the  results  shows  no  appreciable  change  in  the 
strength,  elasticity,  and  ductility  of  the  compressed  over  the  uncom- 
pressed metal,  except  in  the  case  of  the  lead,  but  as  these  specimens 
were  cast  from  old  bullets  which  contained  impurities  i>erhaps  not  uni- 
formly distributed,  it  is  not  conclusive  that  cubic  compression  changed 
the  properties  of  this  metal. 
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1664        TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 

Measurements  of  specimens  before  and  after  compressing  uHh  an  estimated  bjfdrostatic 
pressure  of  90,000  pounds  per  square  inch. 

Diameter  of  bore  of  cylinder,  ^'.806.  Sectional  area,  .5102  square  inch 
(90,000  X  .5102)  +  2,750  allowance  for  packing  friction  =  48,668  pounds, 
total  load  applied  to  piston. 


No.  of 
teat. 


727 
7-J8 
729 
730 
731 
732 
733 
7341 


736 
73« 

737 

738 


Marks. 


740§ 


74111 

742 

743 

744 
745 


10% 

1 

2 


Material. 


Braaa  (drawn). 
Wroligbt  iron, 
do. 


O.  H.8t«el 

do...^..... 

Copper  (drawn)  . 

do 

Tin 


do. 

Lead... 
do. 


Applied 
preMijre 

per 

square 

inch. 


Foundt. 
90,000 
90,0(J0 
9U.UO0 
00, 000 
117,600 
90,000 
90,000 
90,000 


90.000 
90,000 
90,000 


Caat-irou  (ffan) '      90,000 

do 89,000 


White  pine 


do 

White  oak 

Alaminam  bronze. 
Zinc  . 


.do. 


84,900 


84,900 

90,000 

90,000 

90,000 
90,000 


Before  compression. 


Length.    Diameter. 


Inekci. 
5.507 
5.51L 
5.510 
5.504 
5.&i9 
5.505 
5.510 
5.505 


5.497 
5.509 
5.501 

5.437 
5.484 


5.506 


5.505 
5.522 

5.501 
5.502 


Inch. 
.7500 
.7500 
.7500 
.  7.503 
.79U8 
.7501 
.7.%! 
.7504 


.7503 
.7500 
.7492 

.7497 
.7500 


743 


.747 

.740 
.6715 
.8014 
.  7.502 
.7500 


After  compreasioB. 


Length.    Diameter. 


Inches. 
5.507 
5.510 
5.510 
5.504 
5.510 
5.505 
5.510 
5.505 


5,497 
5.5U9 
5.502 

5.434+ 
5.482 


5.512 


5.533 
6.522 


Intk. 
.7500 
.74921. 
.7408) 
.7502 
.7908 
.7501 
.7501 
.7504 


.7502 
.7500 
.7491 

.7494 


7494 


.756 
.765 


.700 


r  No  decided  change. 


5.499 
5,502 


.7J 


7509^, 

7499} 


*Bars  fonnd  irregular  in  diameter  after  c-ompreasing,  var\  ing  from  ".O0O3  to  ''.0003. 

t Showed  no  change  in  maximum  dimensions;  there  were  Bniail  local  depresBions,  mere  dota,  in  the 
cylindrical  surface,  and  one  spot,  ".5  x  ".4,  which  was  depressed  aboat  ".004. 

t  Specimen  was  incased  in  thin  brass,  ".015  thick,  in  order  to  subject  the  metal  to  compression  with- 
out sdlowing  the  water  to  enter  the  interstices  of  the  casting. 


«o  i 

$  Water  exudes  from  ends  and  cylindrical  surface  after  removal  from  water  cylinder.    /^  v^^=^ 

II  Specimen  compressed  in  liquid  colored  with  cochineal,  which  showed  the  complete  penetratuni  of 
the  liquid  into  the  wood. 
U  A  few  small  local  depresaions  in  cylindrical  aurfacca  after  about  ".01  diameter. 

Shnpe  of  white-oak  cylinder  after  compressing. 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIAl-S. 

DETAILS  OF  TENSION  TESTS. 

No.  703. 

No.  1. — Mild  steelj  uncompressed. 

Diameter,  ''.505. 

Sectional  area,  .20  square  iuch. 

Gauged  length,  3".00. 
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,       Applied  loaiU. 

In  gaof^od  length. 

Remarks. 

1 
Total. 

Persqaaro 
inch. 

Elongation. 

Set. 

P<nmds, 
200 
1,000 
2.000 
3,000 
4.000 
5.000 
6.000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
2t).  000 
25.000 
30.000 
35,000 
36,000 
37,000 
38.000 
39.000 
40.000 
41,000 
42.000 
43,000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 

53;  n 

54,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63.000 
64,000 
65.000 
66,000 
66,250 

Inch. 

0. 
.0004 
.0010 
.0015 
.00  JO 
.  0OJ5 
.0031 
.0036 
.0038 
.0039 
.  0039 
.0010 
.0041 
.0042 
.0043 
.0044 
.0046 
.0825 
.0867 
.0907 
.0970 
.1046 
.1120 
.1187 
.1265 
.1340 
.1440 
.1541 
.1650 
.1780 
.19 
.21 
.23 
.25 
.28 
.30 
.35 
.40 
.52 
.63 

Inch. 

0. 
0. 
0. 
0. 
0. 
0. 

Initialload. 
ElasUc  Umit. 

Tensile  strength. 

Load  at  time  of  rapture. 

=  27.7  per  cent. 

7,000 

7,200 
7,400 
7,600 
7,800 
8.000 
8.200 
8.400 
8.600 
8,800 
9.000 
9.200 
9.400 
9.600 
9,800 
10,000 
10,200 
10.400 
10.600 
10,800  . 
11.000 
11,200 
11.400 
11,600 
ll.feOO 
12,000 
12,200 
12, 400 
12,600 
12,800 
13.000 
13.200 
13,250 
11.000 
0 

0 

.83 

Elongation  of  inch  sections,  'M9,  •'^38,  ''.26. 
Diameter  at  fracture,  ''.33. 
Area,  .0855  square  inch. 
Contraction,  57.2  per  cent. 

Fractured  1.28  from  neck.    Appearance,  fine,  silky. 
H.  Ex.  31 105 


1666        T£STS   OF   IRONy    STEEL,    AND   OTHER   MATERIALS. 

No.  730. 
No.  3. — 0.  Jff.  steel,  compressed. 

Diameter,  '^505. 

SecMonal  area,  .20  square  inch. 

Ganged  length,  3''.00. 


AppUed  loads. 

In  gauged  length. 

• 

ToUl. 

Per  square 
inch. 

BIoDgation. 

Set 

Remarks. 

Poundt. 

200 

1,000 

2,090 

8.000 

4,000 

5.000 

6,000 

7.000 

8.000 

8.200 

8,400 

8.600 

M,800 

9.000 

9.200 

9,400 

9,600 

9,800 

10.000 

10.200 

10,400 

10.600 

10,800 

11,000 

11,200 

11,400 

11.600 

11,800 

12,000 

12.200 

12,400 

12.600 

12.800 

12,860 

10,050 

0 

Pound*, 
1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48.000 
49.000 
60.000 
51,000 
52,000 
53.000 
54,000 
55.000 
66.000 
57,000 
58.000 
59,000 
60.000 
61.000 
62,000 
63,000 
64,000 
64.300 

Inch. 

0. 

.0003 
.0007 
.0011 
.0016 
.0021 
.0027 
.0031 
.0037 
.0038 
.0039 
.0040 
.0805 
.0870 
.0915 
.1030 
.1060 
.1130 
.1220 
.1300 
.1390 
.1490 
.1608 
.18 
.20 
.21 
.23 
.24 
.27 
.30 
.84 
.40 
.50 
.62 

IncK 

a 

0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 

Elastic  limit 

, 

1 

, 

Tennile  strcnjrtb. 

Load  at  time  of  rapturi^. 
=27. 7  per  cent 

0 

.88 

Elongation  of  inch  sections,  ''.47,  ".20,  'M6. 

Diameter  at  fracture,  ''.31. 

Area,  .0755  sqnare  inch. 

Contraction,  62.2  per  cent. 

Fractured,  ".70  from  neck.    Appearance,  fine,  silky. 


TESTS   OF   IKON,    STEEL,    AND   OTHER   MATERIALS. 

Ko.  702. 

No.  3. —  Wrought-irouy  uncompressed. 

Diameter,  '^505. 

SectioDol  area^  .20  square  inch. 

Gauged  length,  3".00. 
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AppUed  loads. 

In  gauged  length. 

KoRiarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set 

r<mnd». 

200 

1.000 

2.000 

3.0OO 

4,000 

5,000 

5,400 

5.600 

5.800 

6,000 

■  6,200 

6,400 

6,600 

6,800 

7,000 

7.200 

7.400 

7,600 

7.800 

8,000 

8.200 

8.400 

8,600 

8,800 

9.000 

9.200 

9.400 

9.600 

9,800 

10,000 

10,200 

10,400 

10.600 

10.800 

10,840 

9,300 

0 

Pound*. 
1,000 
5.000 
10.000 
15,000 
20.000 
25,000 
27,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39.000 
40,000 
41.000 
42,  000 
43.000 
44,  000 
45,000 
46.000 
47,000 
48.000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
54,200 

Inch. 

0. 

.0004 
.0009 
.0013 
.0020 
.  0025 
.0029 
.0030 
.OOJl 
.0033 
.0034 
.0040 
.0l»61 
.0115 
.0170 
.0272 
.0400 
.0480 
.0368 
.0670 
.0768 
.0890 
.1005 
.1150 
.1305 
.1475 
.1713 
.19 
.21 
.24 
.28 
.32 
.40 
.52 
.63 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

IniUalload. 
ElaBtic  limit. 

.'oooi' 

Tcnailo  strength. 

Load  at  timo  of  fracture. 

=  27.7  per  cent. 

0 

.83 

Elongation  of  inch  sections,  •".39,  ".25,  ".19. 

Diameter  at  fracture,  ".37. 

Area,  .108  square  inch. 

Contraction,  46.2  per  cent. 

Fractured  ".95  from  neck.    Appearance,  fine,  fibrous. 


1668        TESTS   OF   IRON,    STEEL,    AND   OTHEB   MATERIALS. 

No.  728. 

No.  1.—  Wroughi'iran^  compressed. 

Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''.00. 


Applied  loada. 

In  gaogea  length. 

B«mar1i9. 

Total. 

Per  8<|uaro 
incli. 

£lonj|;ation. 

Set. 

Pounds, 
200 
1,000 
2.000 
8,000 
4.000 
4,200 
4,400 
4,600 
4.800 
5,000 
51200 
5,400 
6,000 
6,800 
6,000 
6,200 

oUoo 

6,600 
0,800 
7.000 
7,200 
7.400 
7,600 
71800 
8,000 
8,200 
8.400 
8.600 
8.800 
9.000 
9,200 
9,400 
9,600 
9.800 
10,000 
10,200 
10.400 
10.600 
10,800 
11,000 
11,090 
10,300 
0 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20.000 
21.000 
22.000 
22.000 
24.000 
25.000 
26,000 
37,000 
2S.O00 
29.000 
30,000 
31.000 
32,000 
33,000 
34,000 
3.5,000 
36,000 
37,000 
38.000 
39,000 
40.000 
41,000 
42,000 
43,0<H) 
44,000 
45.000 
46.000 
47.000 
48,000 
49.000 
60,000 
51,000 
62,000 
53.000 
64.006 
55.000 
55,450 

Inch. 

0. 

.0003 
.0007 
.0012 
.0018 
.0020 
.0022 
.0024 
.0025 
.0026 
.0026 
.0028 
.00.32 
.0037 
.0049 
.0063 
.0093 
.0132 
.0180 
.0230 
.0285 
.0.160 
.0430 
.0605 
.0590 
.0075 
.0761 
.0865 
.0990 
.1015 
.1230 
.1380 
.1570 
.18 
.21 
.23 
.27 
.30 
.37 
.44 
.60 

Inch. 
0. 
0. 
0. 
0. 
0. 

TniMiU  l(Ma. 
Elanttc  limit. 

• 

Tenaile  streni^th. 
Load  at  time  of  rnptiiro. 
=25.0  per  cent. 

0. 

.0017 

' 

0 

.75 

Elongation  of  inch  sections,  '^21,  •".36,  'M9. 

Diameter  at  fracture,  ''.39. 

Area,  .1194  square  inches. 

Contraction,  40.3  per  cent. 

Fractured  1''.60  from  neck.    Appearance,  fine,  flbroas. 


TESTS    OF   IRON,  STEEL,  AND    OTHER   MATERIALS. 
No.  704. 

CaaPirony  uncompressed, 

Marks,  ^^ 

Diameter,  ^^500. 

Sectional  area,  .196  sqaare  inch. 

Gauged  length,  3''.00. 
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AppUed  loads. 

In  gangod  length. 

Total. 

Per  Bqnare 
inch. 

Elongation. 

Sot 

Romarks. 

Pounds, 
196 
89S 
588 

784 
980 
1,176 
1.872 
1.568 
1,7«4 
1.960 
2,1.56 
2,352 
2,548 

PoufulM, 

1.000 

2.000 

3.000 

4,000 

5.000 

6.000 

7.000 

H.OOO 

9.000 

10.000 

11.000 

12.000 

13.000 

14.000 

15,000 

16.000 

17.000 

18,000 

19.000 

20.000 

21, 000 

22,000 

23,000 

24,000 

25,000 

Inch. 

0. 

.0001 
.0003 
.0005 
.0006 
.0001 
.0008 
.0010 
.0011 
.0013 
.0014 

.oma 

.0019 
.0021 
.0023 
.0025 
.0<«7 
.0031 
.0034 
.0037 
.0040 
.0044 
.0048 
.0054 

Inch. 
0. 

IniUalload. 

0. 

0. 

. 

2.744 
2,940 
3.136 

.'oooi" 

3.332 

3, 528 

3,724 

3.W0 
4.116 

.0007 

t      4.312 

4,608 
4,704 
49,000 

Tensile  atrength. 

Fractured  ''.45  from  neck.    Appearance,  granular,  mottled. 


1672        TESTS   OF   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  689. 

Drawn  brass  rod,  compressed. 

Marked  No.  1. 

Diameter,  ''.66. 

Sectional  area,  .228  sqaare  inch. 

Gauged  length,  3''.00. 


Applied  loads. 

In  gauged  length. 

Total. 

Per  sqaare 
incli. 

Elonsation. 

Sot 

Kemarkt- 

Pounds. 
22S 
1.140 
2,280 
3. 420 
4,f>60 
6, 700 
6,840 
7.068 
7,296 
7. 524 
7,  752 
7.980 
8.208 
8.436 
8.664 
8.892 
9,120 
9,348 
9.576 
9.804 
10. 032 
10.260 
10,488 
JO.  716 
10,944 
11,172 
11,400 
11,628 
11.  856 
12,084 
12. 312 
12,380 

Foundg. 
1,000 
6.000 
10,000 
15, 000 
20,000 
25,000 
30,000 
81.(100 

32,  (KH) 

33,  000 
34, 000 
35.000 
36.  ilOO 
37.000 
38,000 
39.000 
40, 000 
41,000 
42. 000 
43.000 
44.000 
45. 000 
46.000 
47.000 
48.000 
49, 000 
50.000 
51,000 
52.000 
53,000 
54.000 
54.298 

Inch. 

0. 

.0005 
.0014 
.  0026 
.0036 
.00.^ 
.0070 
.  0077 
.0081 
.  0087 
.0095 
.0107 
.0117 
.0127 
.0149 
.0180 
.0238 
.0321 
.0546 
.0785 
.1038 
.14 
.18 
.22 
.23 
.31 
.38 
.44 
.52 
.68 
.83 

Inch. 

0. 

0. 

0. 

0. 

.0001 
.0006 
.0011 

Initial  load. 

Elastic  limit. 

.0031 





.0140 



Tensile  atrongtli. 

TESTS   OF    IRON,    STKEL,    AND    OTHER   MATERIALS. 

No.  700. 

No.  1. — Drawn  copper y  uncompressed. 

Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  3''.00. 


1G73 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  sqnare 

Pounds. 
1,000 
5,000 
10,000 
12,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21, 000 
22.000 
23,000 
24, 000 
25,000 
26,000 
27,000 
28,000 
20,000 
80,000 
31,000 
32,000 
33,000 
3i,000 
34,400 
0 

Elongation.         Set. 

Pounds. 
2U0 
1,000 
2,000 
2.400 
2.800 
3,000 
3,200 
3.400 
3,600 
3,800 
4.,  000 
4,200 
4,400 
4,000 
4,800 
5,000 
5,200 
6.400 
5,600 
5,800 
6,000 
6,200 
0,400 
6,600 
6,800 
6,880 
0 

IneJies. 
0. 

.0006 
.0016 
.0022 
.0026 
.0027 
.0029 
.0031 

.oo:i3 

.0035 
.  0037 
.0037 
.0041 
.0014 
.0046 
.0047 
.0052 
.0055 
.0061 
.0067 
•   .0083 
.0250 
.1185 
.25 
.47 

.90       • 
LOS 

Inch. 
0. 
0. 
0. 

Initial  load. 

Tensile  strength. 
=35.0  per  cent. 

.0002 

.0002 

.0004 

.0027 

Elongation  of  inch  sections,  ♦ '^49,  ".36,  ".21. 

Diameter  at  fracture,  ".32. 

Area,  .080  sqnare  inch. 

Contraction,  60.0  per  cent. 

Fractured  1".2  from  neck.    Appearance,  fine,  silky. 


1674       TESTS   OF   IRONy    STEEL,    AND   OTHER   MATERIALS. 

No.  732. 

No.  1  C. — Copper^  compressed. 

Diameter^  ^'.505. 

SectioDal  area,  .20  square  inch. 

Ganged  length,  3^00 


Applied  loads. 

Toul. 

Pounds. 
200 
1,000 
2.000 
3.000 
3.200 
3.400 
3.000 
3,800 
4.000 
4.200 
4,400 
4,600 
4,800 
6,000 
5.200 
5.400 
6.600 
6,800 
«,000 
6.200 
6.400 
6.000 
6,800 
6.830 
5,300 
0 

Per  0qa»re 
inch. 

Elongation. 

8ot. 

Remarks. 

Pounds. 
1,000 
5.000 
10,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,000 
21.000 
22,000 
23.000 
24,000 
25.000 
20.006 
27,000 
28.000 
29.000 
30.000 
81,000 
32,000 
33.000 
34.000 
84.150 

Jnekes. 
0. 

.0006 
.0014 
.0021 
.0025 
.0027 
.0029 
.0031 
.0034 

.0038 

.0042 

.0045 

.0047 

.0052 

.0606 

.0061 

.0071 

.0101 

.0594 

.1650 

.31 

.53 

.79 

Inch. 
0. 
0. 
0. 
.0061 

Initial  load. 

.0002 

.0005 

.0046 

" 

Tensile  strenictb. 

Load  at  time  of  rapture. 

=r39.7  per  cent 

0 

.  1.19 

Elongation  of  inch  sections,  ''.39,  •''.53,  ".27. 

Diameter  at  fracture,  ".30. 

Area,  .0707  square  inch. 

Contraction,  64.7  per  cent. 

Fractured  1".50  from  neck.    Appearance,  fine,  silky. 


TESTS    OF    IRON,    STEEL,    AND    OTHER    MATERIALS. 
No.  699. 

No.  1. — Banca  tin^  uncompressed. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3''.00. 
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Applied  loads. 


Total. 


Poundt. 
200 

300 

'     400 

500 


Per  ixmare 
incD. 


Poundt. 
1,000 

1,500 

2,000 

2,500 

3.000 
0 


In  ganged  length. 


Elongation. 


Inchet. 

P- 

.0011 
.0075 
.0188 
.0290 
.0861 
.1175 
.  2825 
.40 

1.02 

2.03 


Set. 


Inch. 
0. 


Konaarlcs. 


Initial  load. 
After  5  minates'  rest. 
ImtDediate  elongation. 
After  6  minatea'  rent 


Tenaile'strengtb. 
After  4i  minatea'  rest. 
=67.7  per  cent. 


Elongation  of  inch  sections, 
Diameter  at  fracture,  about 
Area,  .018  square  inch. 
Contraction,  91.0  per  cent. 
Fractured  I'MO  from  neck. 


".51,  ".53,*'^99. 
M5. 


No.  734. 
No.  1  0. — Banca  tin,  compressed. 


Diameter,  ''.505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3".00. 


Applied  loada. 

In  ganged  length. 

Remarka. 

Total. 

Peraquaro 
inch. 

Elongation. 

Se*^ 

Inch. 
0. 

Poundt. 
200 

300 

400 

500 

600 
0 

Poundt. 
1,000 

1.500 

2,000 

2,500. 

3,000 
0 

Inchet. 

{      .'0007 
C       .0060 
\       .0199 
5        . 0321 
.1000 
S       .13 
{       .385 

S       •*» 

)      1.21 

2.12 

Initial  loofi. 

After  5  minutas*  rest. 

Do. 

Do. 

Do. 
Tensile  strength. 
After  2i  minntes'  rest. 
=70.7  per  cent. 

Elongation  of  inch  sections,  ♦".77,  ".80, 
Diameter  at  fracture,  about  ".09. 
Area,  .0063  square  inch. 
Contraction,  96.8  per  cent. 
Fractured  IJ"  from  neck. 


.55. 


1676         TESTS   OF   lEON,    STEEL,    AND   OTHER   MATERIALS. 

No.  701. 

No.  1. — Lead^  uncompressed. 
Diameter,  ".500. 
Sectional  area,  .196  sqaare  inch. 
Gauged  length,  3''.00. 


AppUed  loads. 

In  ganged  length. 

.  TotAl. 

Per  Bqaare 
inch. 

Elongation. 

Sot. 

Reauirka. 

Pounds. 
98 

196 
294 

392 

461 
0 

Pound*. 
5U0 

1,060 
1,500 

2,000 

2,367 
0 

0. 
S       .0182 
)       .0238 
S       .1340 
)       . 1371 
C       .32 

\       .« 
1.10 
1.34 

Inch. 
0. 

Initial  load. 
Immediate  elongation.* 

After  5  miuatea'  rout. 

Teniiilo  ntrengtb, 

=  44.7  per  cent. 

Elongation  of  inch  sections,  •''.75,  ".29,  ".30. 
Diameter  at  fracture,  ".13. 
Area,  .013  sqnare  inch. 
Contraction,  93.4  per  cent. 
Fractured  1".30  from  neck. 


No.  736. 
Ko.  1  C. — Leadj  compressed. 


Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3".00. 


Applied  loadB. 

In  gaoged  length. 

Total. 

Per  sqoare 
incii. 

Elongation. 

Set 

Pounds. 
100 

200 

300 

400 

600 

600 

700 
0 

Pounds. 
500 

1,000 

1,500 

2,000 

2,500 

3,000 

3,500 
0 

hvchss. 
0. 
(       .0006 
(       .0007 
(       .0061 
{       .0073 
5       .0448 

.0466 
(       . 1231 

.1364 
S       .240 
\       .346 
5       .86 
\     1.20 
1.40 

Inch. 
0. 

Remarka. 


Initial  toad. 

After  5  minntea'  reat. 


Tenaile  Btrength. 
After  2  niinntea'  rest. 
=46.7  per  cent. 


Elongation  of  inch  sections,  ".33,  ".37,  •".70. 

Diameter  at  fracture,  about  ".16. 

Area,  .0201  square  inch. 

Contraction,  89.9  per  cent. 

Fracture,  ".90  from  neck. 

Gylindrical  surface  of  stem  fine  mottled. 


TESTS   OF   IBON,    STEEL,    AND   OTHER  MATERIALS. 

No.  744. 

Sileeian  zinc,  10,  compressed. 

Diameter,  ''.606. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  3".00. 


1677 


AppUedloftds. 

In  gmnged  longth. 

ToUL 

PerMoare 
inch. 

Elongfttloii. 

Set. 

Pounds. 
200 
400 
600 
660 

Pounds. 
1,000 

3.000 
3,300 

Inch, 

0. 

.0004 
.0031 

Inch, 
0. 

Remarks. 


Initial  l-Md. 
Tonailo  strength. 


Fractured  ''.3  from  neck.    Appearance,  granular. 


DETAILS  OF  COMFKESSIOH  TESTS. 

No.  773. 

Mild  steely  uncompressed, 
Mark,  No.  2. 
Total  length,  6".52. 
Diameter,  '^800. 
SiX^tional  area,  .603  square  inch. 
Gauged  length,  3'^00. 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Persqnare 

Compres> 
sion. 

Set. 

Inch, 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

Pounds, 

503 

2,515 

5.030 

7,545 

10.060 

12p675 

15,000 

17,605 

18,108 

18,611 

10, 114 

19,617 

20,623 
26,240 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
52.167 

Inch. 

0. 

.0003 
.0009 
.0012 
.0017 
.0022 
.0027 
.003i 
.0035 
.0036 
.0038 
.0050 
.0175 
.0403 

Initial  load. 

Slasticlimit. 
Ultimate  strength. 

Failed  by  triple  flexure. 
Bent  180<^  without  cracks. 


1678        TESTS   OP   IRON,    STEEL,    AND   OTHER   MATERIALS. 

ISO.  731. 

Mild  steely  compressed. 
Mark  4. 

Total'length,  S^'-SIO. 
Diameter,  ''.7998. 
Sectional  area,  .503  square  inch. 


In  ganged  length. 

ToUl. 

PeraqnaFe 

Conjpre.         ^^ 

Benarka.                               ,    ' 

1 

Pound*. 
503 

2,515 
5,030 
7,545 
10,000 
12.675 
15.090 
17,605 
18.108 
18.611 
19. 114 
19, 617 
20,120 
20,623 
27,260 

Pound*. 
1.000 
6.000 
10.000 
15.000 
20.000 
25.000 
30,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40.000 
41,000 
H234 

Inch, 

0. 

.0001 
.0005 
.0010 
.0015 
.0020 
.0025 
.0029 
.0039 
.0033 
.0035 
.0043 
.0110 
.0220 

Inch, 

0. 

-.0001 
-.0001 
-.OCOl 
-.0001 
-.0001 
-.0001 
-.0001 

Inltialload. 

EliiAtic  limit 

Ultimate  strongtfa. 

Failed  by  triple  flexare. 
Bent  180O  without  cracks. 


Ko.  772. 
No.  4. —  Wrought-iroHj  uncompressed. 


Total  length,  5".515. 
Diameter,  ".819. 
Sectional  area,  .527  square  inch. 
Gauged  length,  3".00. 


1 

Applied  loads. 

In  ganged  length. 

ToUk 

Per  sauare 
inch. 

Compres- 
aion. 

Set. 

Remarks. 

1 

Pound*. 

527 

2,635 

6.270 

7,905 

10,540 

13. 175 

13, 702 

14.229 

14,766 

16,283 

15, 810 

16,337 

16,864 

22,000 

Pound*. 
1,000 
5.000 
10, 000 
15,000 
20,000 
25.000 
26.000 
27,000 
28.000 
29.000 
80,000 
31.000 
32,000 
43,454 

Ineh. 

0. 

.0005 
.0010 
.0015 
.0020 
.0026 
.0028 
.0020 
.0031 
.0037 
.0110 
.0200 
.0216 

IneK 
0. 
0. 
0. 
0. 
0. 
.0001 

! 
Initial  load. 

Elastic  Umit. 
Ultimate  strength. 

.0081 

Failed  by  triple  flexure. 
Bent  18(P  without  cracks. 


TESTS   OP   IKON,    STEEL,    AND    OTHER   MATERIALS. 

No.  729. 

No.  2. — Wrought- iron,  compressed. 

Original  dimensions : 

Length,  6'^510. 

Diameter,  ^'.750. 

Sectional  area,  .442  sqnare  inch. 
Gauged  length,  3".00. 
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AppUedloadfl. 

In  gangbd  length. 

BemarkB. 

ToUL 

Per  ftdnare 
incn. 

Compros- 
Bion. 

Set 

PottiuZt. 
442 
2,210 
4,420 
6,630 
8.840* 
11,050 
11,4»2 
11,034 
12,376 
12,818 
13,260 
13,702 
14,144 
14,586 
15,028 
15, 470 
15,012 
21,100 

Pound*. 
1,000 
6.000 
10,000 
15.000 
20,000 
25,000 
26.000 
27.000 
28,000 
29,000 
30,000 
31,000 
82,000 
33,000 
84.000 
35,000 
36,000 
47,737 

Inch. 
0. 

.0005 
.0009 
.0014 
.0019 
.0024 
.0025 
.0026 
.0028 
.00.:9 
.0030 
.0032 
'      .0033 

.0040 
.0092 
.1376 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  IfNid. 

Elastic  Umit. 
Ultimate  atrength. 

.0001 

.0063 

Failed  by  triple  flexure. 
Bent  18(P  without  cracks. 


1680  TESTS   OF   IBON,  STEEL,  AND    OTHER   MATERIALS. 


No.  777. 
Cast-iron,  uncompressed. 
Marks,  ^^^ 
Total  length,  5"A0. 
Diameter,  ''.750. 
Sectional  area,  .442  square  inch. 
Gauged  length,  3".00. 


Applied  loads. 


Total. 


Pounds, 

442 

884 

1,828 

1,788 

2.210 

2.852 

8,094 

3.536 

3,978 

4,420 

4,862 

5,301 

5.746 

6,188 

6,630 

7.072 

7,514 

7.956 

8,398 

8.840 

9.282 

9,724 

10.166 

10,608 

11,050 

11,492 

11, 934 

12,376 

12,818 

13,260 

13, 702 

14.144 

14,586 

16,028 

15,470 

15,912 

16,354 

16,796 

17,238 

17,680 

18,122 

18,564 

19,006 

19,448 

19.890 

20. 332 

20,774 

21,216 

21,658 

22.100 

22.  542 

22.084 

23.426 

23.868 

24,810 

24, 752 

25,104 

25.636 

26, 078 

26,520 

26,962 

27,404 

27,846 
28,288 
28,730 
33,700 


Per 


aqaare 
inolL 


Pounds. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21. 000 
22.000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,006 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49, 000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
61,000 
62,000 

68,000 
64,000 
65.000 
76, 244 


In  gaaged  length. 


CompreB- 
aion. 


Inch. 

0. 

6. 

.0002 
.0004 
.0006 
.6007 
.0008 
.0910 
.0012 
.0013 
.0015 
.0016 
.0017 
.0019 
.0021 
.0022 
.0023 
.0025 
.0027 
.0029 
.0030 
.0032 
.0034 
.0036 
.0038 
.0041 
■  .0043 
.0046 
.0050 
.0054 
.0057 
.0061 
.0069 
.0075 
.0085 
.0091 
.0100 
.0111 
.0125 
.0140 
.0153 
.0161 
.0175 
.0104 
.0207 
.0222 
.0236 
.0248 
.0262 
.0280 
.0293 
.0311 
.0321 
.0335 
.0355 
.0365 
.0375 
.0386 
.0400 
.0410 
.0418 
.0425 

.0425 
.0419 
.0407 


Set. 


Inch. 

0. 


.0001 


.0002 


.00C3 


.0011 


.0033 


.0079 


.0137 


.0201 


.0265 


.0316 


.0312 


Bemarka. 


Initial  load. 

f 


Eapid  deflection,  convex  on  micrometer 
specimen. 


Ultiinate  strength. 


aide  or 


Triple  flexure. 


TESTS   OF   IRON,    ST££Ly    AND   OTHER  MATERIALS. 
No,  739. 


1681 


Oasi-iranj  compressed. 
Marks  ^^ 
Total  length,  6".483. 
Diameter,  ''.7494. 
Sectional  area,  .441  square  inch. 
Ganged  length,  3''.00. 


Applied  loftda. 


TotaL 


Per  sqnare 
iBoa. 


In  ganged  length. 


Compres- 
eion. 


Set. 


Bemwka. 


PoundM. 

441 

882 

1.323 

1.764 

2,205 

2,646 

8.087 

8,528 

8,969 

4,410 

4,851 

6,292 

5.733 

6,174 

6,615 

7,066 

7,497 

7.938 

8,379 

8,820 

9,261 

9,702 

10,143 

10,684 

11,025 

11,466 

11,907 

12,348 

12,789 

13,230 

13,671 

14. 112 

14,553 

14,904 

15,435 

15.876 

16,317 

16,758 

17.190 

17.640 

18,081 

18,523 

18.063 

19.404 

19,845 

20,286 

20,727 

21,168 

21,600 

2S;050 

22,491 

22.082 

23,373 

23,814 

24,255 

24.606 

25.137 

25, 678 

26,019 

26.460 

26,901 

27.342 


Pounds. 
1,000 
2,000 
3.000 
4,000 
6,000 
6,000 
7,000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22.000 
23,000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
80,000 
81.000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
46,000 
46.000 
47,000 
48,000 
49.000 
60.000 
61,000 
62,000 
63,000 
64,000 
66,000 
66,000 
67,000 
68,000 
50,000 
60.000 
61,000 
62.000 


Inch. 

0. 

.0002 
.0002 
.0004 
.0005 
.0007 
.0009 
.0011 
.0012 
.0014 
.0015 
.0017 
.0019 
.0020 
.0021 
.0022 
.0024 
.0025 
.0026 
.0028 
.0030 
.0063 
.0035 
.0036 
.0039 
.0040 
.0043 
.0046 
.0048 
.0052 
.0056 
.0059 
.0066 
.0070 
.0076 
.0084 
.0004 
.0103 
.0116 
.0127 
.0136 
.0162 
.0166 
.0183 
.0200 
.0216 
.0281 
.0246 
.0270 


.0319 


.0410 
.0431 
.0458 
.0488 

.  0521 
.0538 
.0560 


Inch, 
0. 


Initial  load. 


.0001 


.0003 


.0009 


.0024 


.0066 


.0190 


.0207 
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Applied  loads. 

In  ganged  length. 

Komarkm. 

TotaL 

Peraoiiare 

Comprea- 
•ion. 

Set. 

Pound*. 
27,783 
28,224 
28.665 
29.106 
29,  S47 
29.988 
3  J,  800 

Pound*. 
63,000 
61,000 
6...0C0 
66,000 
67.000 
68,000 
70,6i3 

In€h. 
.0607 
.Od7l 
.0700 
.0775 
.0863 
.0917 

IneK 

XnUBUtastraigtli. 

Failed  by  triple  flexure. 


No,  771. 
Draten  brasSy  uncompressed. 


Total  length,  6'^495. 

Diameter,  ''.740. 

Sectional  area,  .44  square  inch. 


AppUed  loads. 

In  ganged  length. 

TotaL 

Peraqoaie 
Inob. 

Compres- 
sion. 

Set 

Benarka. 

Pound*. 

430 

2.150 

4,300 

6.4r4> 

8,600 

10.750 

12,900 

13,330 

13,760 

14,190 

14,690 

15,050 

15^480 

15^910 

16,340 

16,770 

17,200 

18,060 

Pound*. 
1.000 
5.000 
10,000 
15.000 
20.000 
25.000 
30.000 
31.000 
32,000 
33,000 
34.000 
35.000 
86,000 
37,000 
38.000 
39,000 
40.000 
42,000 

Inch. 

0. 

.0008 
.0017 
.0026 
.0036 
.0046 
.0002 
.0065 
.0071 
.0078 
.0086 
.0096 
.0104 
.0121 
.0137 
.0164 
.0195 

IneK, 
0. 
0. 
0, 
0. 
0. 
0. 
.0007 

Initialload. 

.0030 

.6110 

Ultimate  atrangth. 

Failed  by  triple  flexure. 
Bent  18(P  without  cracks. 


TESTS    OF    IKON,    STEEL,    AND    OTUER    MATEKIALS. 
No.  727. 

Drawn  hras%^  compressed. 

Total  length,  5''.507. 
Diameter, '^750. 
Sectional  area,  .442  square  inch. 
Gauged  length,  3".(M). 
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Applied  loads. 

In  ganged  length. 

Kemarka. 

Total. 

Per  enuare 
inon. 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20.000 
25.000 
30,000 
31.000 
32.000 
33.000 
84.000 
35,000 
36,000 
37, 000 
38,000 
89.000 
40,000 
41,000 
42,000 
43.000 
44.000 
45, 000 
53,348 

Comprea- 
aiou. 

Sot. 

Pounds. 
442 
2.210 
4,420 
6,630 
8.840 
11,050 
13,2<K) 
13,702 
14,144 
14,586 
15.028 
15, 470 
15,912 
16,354 
16,796 
17,238 
17.680 
18.122 
1K.564 
19,006 
19,448 
19,800 
23,580 

JneK. 

0. 

.0010 
.0U20 
.0031 
.0041 
.OOv.2 
.0606 
.0008 
.0071 
.0075 
.0080 

.   .00H6 
.OOIK) 
.0102 
.0118 
.0128 
.0143 
.0168 
.0178 
.0  01 
.  02J0 
.0250 

Inch. 

0. 
.0001 
.0001 
.0003 
.0003 
.0005 
.0008 

Initial  load. 

.0015 

.0057 

Failed  by  triple  flexure. 
Bent  18(P  without  cracks. 
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No.  774. 

Draum  coppery  uncompressed. 

Total  length,  5".50. 
Diameter,  ''.760. 
Sectional  area,  .442  square  inch. 
Gauged  length,  3''.00. 


Applied  loads. 

In  ganged  length. 

Total. 

Per  square 
inch. 

Compres- 
aion. 

Sot. 

Remarks. 

Pounds. 
442 
2,210 
4,520 
6  630 
8,840 
0.283 
9,724 
10.196 
13,608 
11.050 
11,492 
11, 034 
12,376 
1-2,818 
13,260 
13,702 
13,680 

Poundt. 
1,000 
6.000 
13,000 
15.000 
20,000 
21,000 
22,006 
23.000 
24.000 
25,000 
26.000 
27,000 
28,000 
20.300 
80,000 
31,000 
81.402 

Inch. 

0. 

.0005 
.U015 
.0026 
.0040 
.0044 
.0048 
.0051 
.0056 
.0061 
.0067 
.0076 
.0085 
.0005 
.0111 
.0183 

Jneh. 
0. 
0. 
0. 
0. 
.0004 

Initial  load. 

.0015 

.0056 

Ultimate  strength. 

Failed  by  triple  flexure. 
Bent  180*^  without  cracks. 
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^o.  733. 

Drawn  capper,  compressed. 

Total  length,  5''.610. 
Diameter,  ^'.7501. 
Sectional  area,  .442  square  inch. 
Ganged  length,  3''.00. 
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Applied  lotids. 

In  gauged  length. 

Remarks. 

Total 

Persqtiare 

IDClL 

Compre«* 
Blon. 

Set. 

Pounds. 
442 
2,210 
4, 420 
6,630 
8,840 
9.282 
9,724 
10,166 
10,608 
11,050 
11,492 
11,934 
12,376 
12,818 
13,260 
13,860 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
21.009 
22,000 
23,000 
24.000 
25,000 
26,000 
27.009 
28,000 
29,000 
30.000 
31,350 

Inch. 

0. 
.0007 
.0016 
.0027 
.0040 
.0045 
.0049 
.0053 
.0058 
.0063 
.0071 
.0080 
.0000 
.0105 
.0133 

Inch, 

0. 

0. 

0. 

.0001 
.0006 

Initial  load. 
Ultimate  atrengtli. 

.0019 

.0071 

Failed  by  triple  flezare. 
Bent  18(P  without  cracks. 


No.  775, 
Banca  titij  uncompressed. 


Total  length,  5".5. 
Diameter,  ''.750. 
Sectional.area,  .442  square  inch. 
Ganged  length,  3".00. 


Applied  loads. 

In  gaaged  length. 

Remarks. 

Total. 

Per  sonare 
incn. 

Compree- 
sion. 

.    Set. 

Pounds. 
442 

884 

1,220 

Pounds. 
1,000 

2.600 

2,760 

Inch. 

0. 
I       .0140 
<       .0260 
(       .0332 

JnrJi. 
0. 

Initial  load. 

After  1  minute. 
After  2  minntoa. 
Ultimate  strength. 

Failed  by  triple  flexure. 
Bent  180O  without  cracks. 
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No.  735. 

Banca  tiitj  compressed* 

Total  length,  5''.497. 
Diameter,  ".7502. 
Sectional  nrea,  .442  square  inch. 
Oauge<l  length,  3^00. 


Applied  loads. 

lo  ftaoged  leni^. 

Remarks. 

ToUl. 

Per  MOAre 
ineli. 

Compres- 
8ion. 

Set. 

PoundM. 
442 

884 

1,120 

Poundt. 
l.OuO 

2,000 

2,533 

Inch. 

0. 
C       .0400 
{       .0065 

Inch, 
0. 

Initial  load. 

• 

After  1  miniite. 

Ultimate  stren/nb. 

Failed  by  triple  flexare. 

Bent  180O  without  cracks.  Mottled  surface  finer  than  the  uncompressnl 
specimen. 

No.  776. 
LecLd^  uncompressed. 
Total  length,  5".50. 
Diameter,  ''.750. 
Sectional  area,  .442  square  inch. 

Ultimate  strength,  1,010  pounds =2,285  pounds  i)er  square  inch. 
Failed  by  triple  flexure.    Coarse  mottlexl  surface.    Bent  ISQo  without 
fracture. 

No.  737. 

Leadj  compressed. 

Total  length,  5''.502. 
Diameter,  ".7491. 
Sectional  area,  .441  square  inch. 

Ultimate  strength,  1,170  pounds=2,G53  {K>und8  per  square  inch. 
Failed  by  triple  flexure.    Fine  mottled  surface.    Bent  180o  without 
fracture. 

No.  740. 
White  pinCy  compressed. 
Original  dimensions: 
Length,  5".506. 
Diameter,  ''.743. 
Sectional  area,  .434  square  inch. 
Crushing  strength,  2,390  pounds=5,507  pounds  per  square  inch. 
Fibers  crushed  at  end  of  stick. 

No.  742. 
Whit€  oak,  compressed 
Original  dimensions : 
Length,  6".522. 
Diameter,  ".740. 
Sectional  area,  .4:*  square  inch. 
Crushing  strength,  3,460  poniid8=S,046  pounds  per  square  inch. 
Failed  by  deflection  at  middle  of  length. 
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Tdbulatian  of  results  mfh  qmMo  compression  specimens. 


MftterUl. 

Tension  tests. 

SlasUo  limit 

Tensile  strength. 

Elongation. 

Not  com- 
pressed. 

Com- 
pressed. 

Not  com- 
pressed. 

Com- 
pressed. 

Not 
pnx 

PfT 

com- 
bscmI. 

Compressed. 

Mild  steel 

PoundM. 
44,000 
31,000 

Pounda. 
43,000 
27,000 

Pouruls. 

66.250 

64.200 

25.000 

64.885 

84,400 

3.000 

2.367 

8.300 

Pounds. 

64,300 
55.4.10 
23,400 
54,2»H 
34,150 
8,000 
3,500 

cent, 

27.7 

Par  cent. 
27.7 
25.0 

W  rough  t-ix«n 

27.7 

C^ast-iron ,, 

Drawn  brau 

33,000 

83,000 

Drawn  copper 

35.0 
67.7 
44.7 

30.7 
70.7 
46.7 

Bancatin 

Lead 

Sileeian  zino 

White  pine 

White  oak 

Material. 

Tension  tests. 

(uliimate  strength). 

Contraction  of  area. 

Appearance  of  fhustnre. 

Not  com. 
pressed. 

Com- 
pressed. 

Compressed. 

Not  com. 
pitsssod. 

Pounda. 
52, 167 
43,454 
76. 244 
48,000 
31,402 
2,760 
2,286 

Com. 
pressed. 

Pounda. 

54.234 
47,7:17 
78,043. 
53,348 
81, 350 
2.533 
2,663 

Mlldtteol 

Wronght-iron  .... 
Cast-iron 

Percent. 
67.2 
4&2 

Percent. 
62.2 
40.3 

Fine,  silky 

Fine,  fibrous 

Orannlar,  mottled. 

Fine,  silky 

Fine,  fibrous 

Granular,  mottled. 

Drawn  brans 

Drawn  copper 

Bancatin 

Lead 

Silesian  sine 

60.0 
91.0 
93.4 

64.7 
06.8 
80.9 

Fine,  silky 

Fine,  silky  . 

Oranola 

p 

White  pine 

5.507 
8,046 

White  oalc 
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COMPRESSION  OF  BRICK  PIBttS 

This  serieH  compriRea  the  tests  of  fifty-three  piers,  the  cross-section 
dimensions  of  which  range  from  8"x8"  to  lC"xl6'%  and  the  heights 
from  2  feet  to  12 J  feet. 

Two  kinds  of  bricks  were  used  in  their  construction — common,  lisir«I 
burnt  and  face  bricks,  laid  on  bed  with  joints  broken  every  course. 

The  mortar  was  composed  of  one  part  Uosendale  cement  and  two 
parts  sand. 

The  piers  were  built  in  September,  1884,  and  were  twenty-one  months 
old  when  tested;  in  the  mean  time  they  had  seasoned  in  a  dry,  cool 
building.. 

Tests  of  the  individual  bricks  are  found  in  the  Report  of  Tests,  1885. 

An  earlier  series  of  tests  (see  Keport,  1884)  showed  the  strength  of 
piers  as  modified  by  mortars  of  different  composition;  In  the  present 
series  it  was  intended  that  the  mortar  should  be  the  same  throughout, 
and  the  variations  in  strength  developed  depend  upon  the  dimensions 
of  the  piers.  The  mortar,  however,  was  found  to  vary  in  quality,  and 
much  stronger  in  some  places  than  others. 

The  piers  were  transported  from  the  building  in  which  they  were 
built  and  seasoned  to  the  testing  machine  in  a  fixture  consisting  of  two 
flat  plates  placed  over  the  ends  of  the  piers  and  connected  by  side  rods 
which  were  provided  with  turn-buckles.  Tightening  the  buckles,  the 
piers  were  put  in  a  state  of  compression  suflBcient  to  enable  them  to  be 
handled  without  injury.  After  adjustment  in  the  testing  machine  the 
tension  of  the  side  rods  was  released;  but  the  tension  of  these  rods 
being  greater  than  the  initial  load  at  the  commencement  of  the  test, 
the  early  compression  measurements  were  doubtless  affected  thereby. 

Piers  4  feet  and  less  in  height  were  handled  without  plates  and  rods, 
hence  the  recorded  compression  of  these  piers  is  the  normal  amount 
from  the  initial  load  upward. 

Loads  were  gradually  applied  and  compression  measurements  taken 
after  equal  increments,  thus  proceeding  till  the  maximum  load  was 
reached  which  the  pier  was  capable  of  sustaining.  Tests  were  discon- 
tinued after  the  maximum  load  had  been  passed,  the  resistance  of  the 
pier  falling  off  as  cracks  in  the  brickwork  became  general. 

The  failure  of  a  pier  takes  place  in  detail,  cracks  occurring  under 
loads  much  below  the  maximum,  and  which  continue  to  increase  in  size 
and  number  as  the  loads  advance. 

There  was  tendency  in  many  of  the  piers  to  crack  first  jn  the  upper 
courses;  the  irregularity  of  strength  thus  indicated  was  attributed  to 
the  consolidation  which  the  mortar  in  the  lower  courses  receives  when 
first  laid,  from  the  weight  of  the  brick-work  above. 

As  described  in  a  previous  report,  cracks  are  opened  in  a  longitudinal 
direction,  that  is,  parallel  to  the  axis  of  the  pier,  and  appear  first  through 
the  middle  of  the  length  of  the  solid  brick  opposite  the  end  joints  of  the 
adjacent  courses. 

The  eflSciency  of  each  pier  is  given  in  the  tabulation  in  per  centum  of 
the  strength  of  single  bricks — the  average  crushing  strength  of  three 
face  bricks  was  13,353  i>ounds  per  square  inch,  and  of  five  common 
bricks,  15,818  pounds  per  square  inch. 
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A  diagram  follows,  showing  the  relative  strength  of  the  piers  tested, 
in  which  the  abscissas  represent  the  total  height  in  feet,  and  the  ordi- 
nates  the  crushing  strength  in  ponnds  per  sqaare  inch. 

An  inspection  of  the  diagram  shows  the  strength  of  piers  to  depend 
upon  their  total  heights,  also  upon  their  sectional  areas,  from  which  it 
follows  that  volame  is  a  function  of  the  ultimate  resistance. 

Increasing  the  height  or  enlarging  the  cross-section  dimensions  effects 
a  reduction  in  resistance. 

Piers  with  bond-stones  have  a  strength  intermediate  between  the 
strength  of  a  pier  of  their  total  height  and  those  of  the  height  between 
bond-stones. 

The  quiility  of  the  grout  in  the  grouted  piers  was  not  satisfactory, 
being  soft  and  easily  crumbled;  these  piers  showed  inferior  resistance 
doubtless  from  this  cause. 

Very  low  strength  is  displayed  in  the  12.inch  face-brick  pier  with 
hollow  core,  which  was  laid  without  mortar.  A  weak  mortar  assist* 
materially  in  distributing  the  stress  over  the  bed  surface  of  the  brick, 
which  is  concentrated  at  few  points  when  the  pier  is  laid  dry. 


Crushing  strength  of  cubes  and  prisms  representing  the  mortar  used  in  the  oonstrmeiion  of 
the  brick  piers»    Age  when  tested,  17  numths, 

CUBES. 


No.  of 
teat. 

Conposltion. 

DimensionB. 

Sec- 
tional 
area. 

Ultimate 
strength. 

Weight 

Reinwka. 

Height 

Compressed 
sarface. 

Total. 

Porsq. 
inch. 

root. 

721 

712 
723 

1  part  cement. 
2  parts  Band. 

."idoilllimi! 

Ineheg, 

e.l7 
e.22 

Int. 
6.S5 

5.98 
&90 

Ins. 
6.90 

6.91 
5.93 

Sq.ineh. 
35.105 

35.340 
34.987 

Pounds 
5,520 

5,600 
5,810 

Pounds 
157 

158 

166 

Pounds. 

108l7 

197.0 
107.6 

Pyramidal  ftwtere. 

Do. 
Do. 

PRISMS.      . 

724 

726 
726 

1  part  cement. 
2  Darts  sand. 

!II!dollIIlI!"! 

17.97 

17.  M 
1&03 

6.95 

5.95 
6.97 

5.96 

5.96 
6.96 

3&46 

35l46 
35.58 

5.200 

6,420 
5,300 

147 

153 
149 

104.3 

105l7 
106.4 

Pyramidal  ftaetare. 

Do. 

DoL 
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DETAILS  OF  TESTS  OF  KOETAB  AND  BBICK  FIEES. 

No.  724. 
Height,  17".97. 

Compressed  sarface,  5".95x5".96=35.46  square  inches. 
Gauged  length,  15". 
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Applied  loads. 

In  gauged  length. 

Remarks. 

TotoL 

Per  square 
inob. 

Compres- 
sion. 

Set. 

Pounds. 
500 
1,000 
1,600 
2,000 
2.500 
3.000 
3,500 
4.000 
4.500 
5,000 
5,200 

Pounds. 

Inch. 

0. 

.0015 
.00»1 
.0047 
.0004 
.0080 
.0006 
.0116 
.  0145 
.0200 

Inch. 
0. 

Initial  load. 

Cnisliiug  strength. 
Pyramidal  fracture. 

.0014 

.0025 

.0047 
.OOW* 

147 

No.  725. 
Height,  17".98. 

Compressed  surface,  5".95x5".96=35.46  squiire  inches. 
Ganged  length,  15". 


AppUed  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Poundt. 
500 
1.000 
1,500 
2,000 
2.500 
3.000 
3,600 
4,000 
4.500. 
5.000 
5.000 
5,420 

Pounds. 

Inch. 

0. 

.0005 
.0017 
.0027 
.0040 
.0053 
.00-/2 
.0090 
.0115 
.0157 
.0170 

Inch. 
0. 

Initial  load. 

Reading  after  taking  set 
Crushing  strengtb. 

'.mi" 

.'oooo' 

.0019 

.0055 

153 
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No.  720. 
Height,  18".03. 

Compressed  surface,  5".97x5".96=35.58  square  inches. 
Oauged  length,  15'^ 


AppUod  loadB. 

111  gauged  length. 

Total 

Per  sqaare 
Inch. 

CojjJ^ro^           g,^ 

Poundt. 
500 
1,000 
1,500 
2.000 
2.600 
3,000 
3.500 
4,000 
4,500 
5,000 
5.300 

Pound*. 

Inch. 

0. 

.0007 
.0018 
.0028 
.0038 
.0052 
.0071 
.0095 
.0128 
.0176 

Inch. 
0. 

Initial  loMl. 
Criuhing  Btrongih. 

.0004 

.0016 

.0035 

.0081 

149 

No.  861. 

S'inch  brick  pier. 

Built  of  ten  courses  of  face  brick. 

Total  weight,  107  iwunds. 

Weight  per  cubic  foot,  132.7  pounds. 

Total  height,  24''. 

Sectional  area,  7''.61x7''.e3=68.0G  square  inches. 

Average  thickness  of  joints,  ".22. 


In  ganged  length. 

ToUI. 

Per  sqnaro 
inch. 

Cumprea- 
sion. 

S*^t. 

Bemarka. 

Pound*. 
138,000 
141,000 

Pound*.. 

Inch. 

Inch. 

Craoka. 
Ultimate  atrength. 

2,428 

Opened  longitudinal  seams  and  crushed  the  bricks. 

No.  852. 

S'inch  brick  pier. 

Built  of  ten  courses  of  face  brick. 

Total  weight,  110  pounds. 

Weight  per  cubic  foot,  134.4  pounds. 

Total  height,  24".27. 

Sectional  area,  7".64x7".63=58.29  square  inches. 

Average  thickness  of  joints,  ''.23. 


Applied  loada. 

In  ganged  length. 

Bemarkii. 

Total. 

Per  Maare 
inck. 

Compres* 
aion. 

Set. 

Pound*. 
116,000 
123,400 

Pound*. 

Inch, 

Inch. 

Cracks. 

Uldmate  utrength. 

2,117 

Opened  longitudinal  seams  and  cru.*(bed  bricks  iu  end  course. 
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No.  853. 

S-inch  briek  pier. 

Built  of  twenty  courses  of  face  brick. 

Total  weight,  215  pounds. 

Weight  per  cubic  foot,  130.2  pounds. 

Total  height,  47".96. 

Sectional  area,  7^^6^x7'^75=s59.52  square  inches. 

Average  thickness  of  joints,  ^'.21. 

Gauged  length,  ^^40. 


Applied  loads. 

In  ganged  length. 

Bemarlu. 

Total. 

Poraqiiare 
inok. 

Gomprea- 
alon. 

Set 

Pounds. 
5.952 
8,928 
11.901 
14.880 
17,866 
20.832 
23, 808 
26,784 
29,760 
32,736 
35,712 
38,088 
41.664 
44.664 
47,616 
50.592 
53,568 
56,544 
50,520 
62,496 
65,472 
68.448 
71,424 
74,400 
77,376 
80.352 
81.328 
86,364 
88.280 
92,256 
95,232 
98.208 
101,184 
104,160 
107,136 
110, 112 
113.088 
116.064 
119.040 
122,016 

Poundt. 

lUO 

ISO 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

760 

800 

850 

900 

950 

1,000 

1.050 

1,100 

1,150 

1,200 

1,250 

1.300 

1,350 

1.400 

1,450 

1,500 

1,550 

1,600 

1,650 

1.700 

1.750 

1,800 

1,850 

1,900 

1.950 

2,060 

2,050 

Inch. 

9. 

.0017 
.0034 
.0051 
.00<!9 
.0080 
.0111 
.0133 
.0150 
.0180 
.0210 
.0238 
.0260 
.0300 
.0345 
.0383 
.0422 
.0460 
.0517 
.0583 
.0619 
.0660 
.0719 
.0770 
.0809 
.0880 
.0949 
.1006 
.1056 
.1134 
.1166 
.1220 
.1310 
.1380 
.1448 
.1523 
.1580 
.1668 
.1760 
.1930 

Inch, 
6. 

Initial  load. 

Piece  flaked  off  brick  near  middle  of  height. 

Craoka  near  ends  of  pier. 
Ultimate  strength. 

.0041 

.6219 
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No.  854. 

S-inch  bride  pier. 

Built  of  twenty  courses  of  face  l>rick. 

Total  weight,  215  i)oands. 

Weight  per  cabic  foot,  129.7  pounds. 

Total  height,  48". 

Sectional  area,  7^.75  x  7^.70=59.68  sqoare  inches. 

Average  thickness  of  joints,  ".22. 

Ganged  length,  40". 


Appltodkwd*. 

In  pinged  length. 

_-. 

TotaL 

^•LIT" 

ComprM- 
Bion. 

Set 

Poundt, 
6.068 
8,052 
11,030 
14,020 
17,004 
20,888 
23,872 
26,856 
29,840 
32,824 
35,808 
38,702 
41.776 
44.760 
47.744 
60,728 
53,712 
56,606 
68,680 
62,664 
65,648 
68.632 
71.616 
74,600 
77,684 
80,568 
83.652 
86,536 
80.620 
02,504 
05.488 
08,472 
101,456 
104,440 
107,424 
110,468 
113,802 
116,000 

Pound: 

100 

150 

200 

250 

800 

850 

400 

450 

500 

550 

600 

650 

700 

730 

800 

860 

000 

050 

1,000 

1,050 

1,100 

1.150 

1,2U0 

1.260 

1.300 

1.350 

1,400 

1,450 

1,500 

1,560 

1,600 

1.650 

1,700 

1.750 

1.800 

1.850 

l.iNX) 

1,044 

Inch, 

0. 

.0010 
.0030 
.0061 
.0088 
.0121 
.0153 
.0103 
.0243 
.0206 
.0342 
.0306 
.0467 
.0533 
.0500 
.0862 
.0730 
.0806 
.0887 
.UOOO 
.1025 
.1087 
.1165 
.1217 
.1202 
.1350 
.1417 
.1408 
.1612 
.1648 
.1702 
.1800 
.1860 
.1031 
.2017 
.2085 
.2226 

Jtidk. 
0. 

Initial  load. 

Bested  3  minntM. 
Bested  2  minntea. 

Craoks  appear  in  middle  ooonea. 
Ultimate  stiength. 

.0106 

. .... ..^..a. 

.0523 

TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  855. 

S-inch  brick  pier. 

Bailt  of  thirty  coarses  of  face  brick.  * 

Total  weight,  321  ponnds. 

Weight  per  cabic  foot,  127.6  pounds. 

Total  height,  72''.37. 

Sectional  area,  7''.V6x7"J5=60.06  square  inches. 

Average  thickness  of  joints,  '^22. 

Gauged  length,  6(K'. 
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Appltod  loadB. 

In  ganged  length. 

Bemarlu. 

ToUl. 

Pounds. 
9,009 
12,012 
15, 015 
18,018 
21.021 
24,0i>4 
27,027 
30,030 
33,033 
36,036 
30,039 
42,042 
45,046 
48,048 
61,051 
54,054 
67.057 
60,060 
63,068 
66,066 
09,069 
72.072 
75,076 
78,078 
81,081 
84,084 
87,087 
90,000 
93,093 
96,096 
99,009 
102,102 
105, 105 
108, 108 
111, 111 
114. 114 
117, 117 

PersqoAre 

Compres- 
sion. 

Set. 

Pounds, 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

O'W 

1,000 

1,0  JO 

1,100 

1,150 

1.200 

1.250 

1,300 

1,830 

1,400 

1,450 

1,600 

1,  5.-0 

1,600 

i.6:.o 

1,700 
1,7«) 
1,800 
1,850 
1,900 
1.950 

Inch. 

0. 

.0000 
.0026 
.0050 
.0090 
.0140 
.0220 
.0290 
.0380 
.0450 
.0660 
.0660 
.0793 
.0885 
.1015 
.1130 
.1250 
.1370 
.1530 
.1620 
.1740 
.1890 
.2015 
.2185 
.2260 
.2410 
.2630 
.2050 
.2790 
.2900 
.3020 
.3190 
.3310 
.3440 
.3580 
.3740 
.3940 

Inch. 
0. 

Initial  load. 

CraokeinaigliL 
Ultimate  atrength. 

.0130 

.0396 

.0936 

Principal  fractares  confined  to  the  lower  half  of  the  pier. 
H,  Ex.  31 107 
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Ko.  856. 

S-inch  brick  pier. 

Built  of  thirty  courses  of  face  brick. 

Total  weight,  330  pounds. 

Weight  per  cubic  foot,  129.6  pounds. 

Total  height,  72''.2G. 

Sectional  area,  7".75x7/'85=60.84  square  inches. 

Average  thickness  of  joints,  ''.20. 

Gauged  length,  60". 


Applied  loads. 

In  ganged  length. 

I 
Bemarka. 

Total. 

Per  aqnare 
inch. 

Comprea- 
Bion. 

Set. 

Poundt. 
9,126 
12,168 
15.210 
18.252 
21.  2M 
24,336 
27.378 
30, 420 
33.462 
36,504 
31).  546 
42,  .588 
4.'>  6.'{U 

PoufuU. 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,050 

1,100 

1,150 

1.200 

1,250 

1,300 

1,350 

1,400 

1,450 

1.500 

1,550 

1.600 

1,650 

1.700 

1,750 

Jneh. 

0. 

.0020 
.0050 
.0113 
.0180 
.0265 
.0360 
.0475 
.0600 
.0710 
.0860 
.1020 
.1170 
.1310 
.1410 
.1560 
.1710 
.1890 
.2045 
.2160 
.2280 
.2420 
.2570 
.2680 
.2770 
.2990 
.3117 
.3250 
.3405 
.SSi^O 
.3780 
.  3930 

.  .4260 

Jim*. 
0. 

1 
Initial  load. 

.0295 

Cracks. 
UlUmate  strength. 

.0720 

4«;672 
51  714 

5<i  756 

'    57,798 
60.840 
03,  882 
m,  924 
69.966 
73, 008 
76.050 
79.092 
8i,  134 
85,176 
88.218 
91,260 
94.302 
97,344 
100.386 
103,428 
100,470 

.1410 

Crushed  the  bricks  in  the  middle  courses. 
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No.  857. 

S'inch  hrickpier. 

Bailt  of  forty  courses  of  face  brick. 

Total  weight,  422  poauds. 

Weiglit  per  cnbic  foot,  125.2  pounds. 

Total  height,  96''.56 

Sectional  area,  7'^7Sx7''.75=G0.30  square  inches. 

Average  thickness  of  joints,  ^'.23 

Ganged  length,  80''. 
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In  ganged  length. 

RemarkB. 

Total 

Per  Minare 
inch. 

Compres- 
sion. 

Set 

PoundM. 
9.045 
12,060 
15,075 
18,090 
21,105 
24, 120 
27, 135 
30,160 
33.165- 
36,180 
39,195 
42,  210 
4.5.225 
48, 240 
51,255 
54,270 
57,285 
60.300 
63.315 
66.330 
60,345 
72, 360 
75.375 
78,390 
81.405 
84.420 
87.435 
90,450 
93.465 
96,480 
*  99,  495 
102,000 

Pound$. 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

6.50 

700 

750 

8O0 

860 

900 

950 

1,000 

1,0.50 

1,100 

1.150 

1,200 

1, 250 

1,300 

1,350 

1.400 

1,460 

1,500 

1,550 

1,600 

1,650 

1,691 

Inch. 

0. 

.0030 
.0062 
.0110 
.  0210 
.0350 
.0480 
.0655 
.0805 
.0995 
.1180 
.1860 
.1540 
.1710 
.1890 
.2090 
.2310 
.2490 
.2740 
.2865 
.3020 
.3230 
.3410 
.  3570 
.3750 
.3960 
.4135 
.4310 
.4580 
.4760 
.5000 
.5470 

Jneh. 
0. 

Initial  load. 

Crackd  at  middle  of  height. 

.0412 

.0960 

.1850 

Fltimato  strength. 

Partially  crushed  bricks  in  the  eighth  and  ninth  courses  from  the 
top,  and  opened  longitudinal  seams  near  the  lower  end. 
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No.  858. 

S'inch  hrickpier. 

Built  of  fifty  courses  of  face  brick. 

Total  height,  119^27. 

Sectional  area,  7".80  x  7''.70  =  60.06  square  inches. 

Average  thickness  of  joints,  '^23. 

Gauged  length,  100". 


AppUed  loftdB. 

In  gaaged  length. 

Total. 

Per  Bonare 
inok. 

Compres- 
Bion. 

Set. 

Benarka. 

PoundM. 
9,159 
12.212 
15,265 
18,318 
21,371 
24,424 
27.477 
30,530 
33,683 
36.636 
39,689 
42,742 
45.795 
48,849 
51,901 
64.954 
58.007 
61.060 
64,113 
67.166 
70.219 
73,272 
76.325 
79,378 
82,431 
85.484 
88.537 
91,590 
94.643 
97.696 

100,749 

Potmdt. 

152 

203 

254 

305 

356 

407 

457 

508 

650 

609 

660 

712 

762 

813 

864 

915 

966 

1,017 

1.007 

1,118 

1,169 

1.220 

1,271 

1322 

1,372 

1,423 

1,474 

1.525 

1.576 

1,627 

1,677 

Inch, 
0. 

.0039 
.0068 
.0134 
.0280 
.0363 
.0519 
.0703 
.0903 
.1078 
.1260 
.1455 
.1725 
.1880 
.2080 
.2287 
.2498 
.2710 
.2976 
.3130 
.3300 
•     .3539 
.3830 
.3990 
.4147 
.4412 
.4620 
.4760 
.5110 
.5300 
.5650 

Inch. 

Initial  load. 



."oiii"* 

.0968 

* 

.1910 

Ciackaineigkt 

Opened  longitudinal  seams  and  crushed  the  biicks  in  four  courses 
just  above  the  middle  of  the  height  of  the  pier.  The  pier  deflected 
downward. 
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No.  869. 

S-ineh  brick  pier. 

Built  of  titty  courses  of  face  brick.^ 

Total  weight,  539  pounds. 

Weight  per  cubic  foot,  126.8  ponuds. 

Total  height,  120".37. 

Sectional  area,  7".82  x  7".80  =  61.00  square  inches. 

Average  thickness  of  joints,  ".22. 

Gauged  length,  100". 
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AppUed  loads. 

In  ganged  length. 

i 
1 

TotaL 

Per  sqaare 
Inok. 

Comprea- 
sion. 

Set 

Bemarks. 

Pomds. 
0.150 
12,200 
15.250 
18,300 
21.350 
24,400 
27,460 
30.500 
33.530 
36.600 
30,6f'0 
42.700 
46.750 
48,800 
51,850 
54,000 
57.060 
61,000 
64.050 
67.100 
70.150 
73,200 
76,260 
70.300 
82.350 
85,400 
88,450 
01.500 
9t,550 
97.600 
100,650 
103,700 
106.750 
109,800 
110,500 

Poundf. 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

OTiO 

700 

750 

800 

850 

900 

960 

1,000 

1,050 

1,100 

1,160 

1,200 

1,250 

1,300 

1,360 

1,400 

1,450 

1,500 

1,650 

1,600 

1,650 

1,700 

1,760 

1,800 

1,811 

0. 

.0039 
.0081 
.0128 
.0220 
.0360 
.0485 
.0091 
.0862 

.loao 

.1240 
.1460 
.1710 
.1865 
.2117 
.2300 
.2500 
.2735 
.2930 
.3123 
.3300 
.3567 
.3775 
.8900 
.4120 
.4420 
.4580 
.4728 
.4048 
.5170 
.5370 
.5580 
.5846 
.6090 

l9ieh. 
0. 

laitial  load. 

CraolLB  in  third  oourse  fh>ni  hottom. 
Ultimate  etreagth. 

.0420 

.1000 



Opened  longitudinal  seams  and  deflected  upward  at  middle. 
four  bricks  near  the  middle  of  the  pier. 


Crushed 
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No.  860. 

12'inch  brick  pier. 

Built  of  thirty  coarses  of  faco  brick,  with  core  of  common  brick. 

Total  weight,  706  pounds. 

Weight  per  cubic  foot,  126.4  pounds. 

Total  height,  7  J  ".68. 

Sectional  area,  ll".6xll".6  =134.56  square  inches. 

Average  thickness  of  joints,  ".24. 

Gauged  length,  60". 


Applied  loads. 


TotaL 


Per  square 
inon. 


In  gaoged  length. 


Compres- 
sion. 


Set. 


Bemarka. 


Poundi. 

13, 4M 

20,184 

26,912 

33,840 

40.368 

47,006 

53.824 

60,6.^^3 

67,280 

74.008 

80,736 

87,464 

94,102 

100,  020 

107,648 

114,  .-i76 

121, 104 

127, 832 

134,560 

141,288 

148, 016 

154.744 

161,472 

108,200 

174, 928 

181,656 

188,384 

105, 112 

201,840 

208.568 

215,296 

222, 024 

228^  752 

235,480 

243.208 

248,936 

255,664 

257,300 


Pound*. 

100 

160 

200 

260 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

•1,000 

1,050 

1,100 

1,160 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,550 

1,600 

1.660 

1,700 

1,750 

1.800 

1,860 

1,900 

1,912 


Inch. 
0. 

.0018 
.0035 
.0058 
.0084 
.0110 
.0135 
.0165 
.0198 
.0230 
.0260 
.0296 
.0340 
.0875 
.0416 
.0450 
.0496 
.0540 
.0695 
.0664 
.0710 
.0766 
.0821 
.0865 
.0940 
.1006 
.1070 
.1137 
.1200 
.1300 
.1380 
.1440 
.1520 
.1635 
.1695 
.1810 
.1950 
.2100 


Inch. 
0.  Initial  load. 


.0043 


.0185 


Oraoks  in  sight.  I 

A  brick  in  tenth  oonrao  ft^om  bottom  begins  U>  cnab,  I 


Ultimate  strength. 


TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 

Ko.sei 

12*{nc&  brick  pier. 

Bailt  of  thirty  courses  of  face  brick. 

Total  weight,  707  poands. 

Weight  per  cable  foot,  120  poands. 

Total  height,  7r'.27. 

Sectioual  area,  1^^504x  11 ''.55=132.82  square  inches. 

Average  thickness  of  joints,  ".23. 

Ganged  length,  GO''. 
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Applied  l<Md& 

In  ganged  lengtli. 

Bemarks. 

ToUl. 

Perwiiiftra 
Inob. 

Compree- 
aion. 

Set 

Poundg. 

13.282 

10.028 

28.664* 

2^206 

30.848 

46.487 

63.128 

50.708 

86.410 

73,051 

70.603 

86.838 

02.074 

80,615 

106^266 

112.807 

110,638 

126. 178 

132.820 

130,461 

146.102 

162.748 

150.384 

166.025 

172,668 

178. 307 

185.048 

182.688 

100.230 

205.871 

212, 512 

210,153 

225.704 

232.485 

230.076 
245.717 
252.368 
258.100 

Powndt. 

100 

150 

200 

250 

80O 

850 

400 

450 

500 

568 

600 

660 

708 

760 

808 

850 

000 

060 

1,000 

C060 

UOO 

1.150 

£200 

1.260 

1.800 

1.850 

1.400 

1.460 

1.600 

1.560 

1,600 

1.660 

1.700 

1.760 

1.800 
1.850 
1,000 
1.043 

Inch, 

0. 

.0010 
.0040 
.0065 
.0086 
.0105 
.0135 
.0158 
.0182 
.0217 
.0245 
.0275 
.0310 
.0350 
.0380 
.0415 
.0466 
.0408 
.0540 
.0605 
.0647 
.0608 
.0745 
.0785 
.0860 
.0010 
.0072 
.1030 
.1000 
.1175 
.1260 
.1340 
.1305 
.1400 

.1580 
.1670 
.1775 
.1040 

Inch, 
0. 

Initial  load. 

Crack  in  third  oonrs©  from  bottom. 

A  brick  iD  tho  sevonteenth  oonrse  from  bottom 
begins  to  cnish. 

Ultimate  stroDgtli. 

.0046 

.8880 

.0154 

. 

Partially  crashed  bricks  in  five  api)er  courses. 
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No.  862. 

12'inch  li4>UovD  brick  pier. 

Bailt  of  thirty  courses  of  face  brick. 

Total  weight,  G19  pounds. 

Weight  per  cubic  foot,  130.3  i>ouiids. 

Gross-section  diinensious ll".50x  11'' .55=132.83  sqiKire  incbens 

Core 4".lx4".2=  17.22 

Sectional  area  of  pier 115.G1 

Total  height,  71". 

Average  thickness  of  joints,  ''.22. 

Gauged  length,  60". 


AppQedloadB. 

In  gBaged  lengtii. 

1 
Remarks. 

* 

Total 

Per  aqnare 
inch. 

Compns- 
■ion. 

Set 

Poundt. 
11.661 
17,842 
23.122 
28.903 
84,683 
40.464 
46,245 
62,026 
67.805 
63.586 
60.366 
76. 147 
80.927 
86. 708 
92,488 
98,260 
104,049 
109,830 
116,610 
121,391 
127, 171 
132,952 
138,732 
144, 613 
150.293 
156,074 
161.854 
167,635 
178.415 
179,196 
184, 976 
190,757 
196,537 
202,318 
208.096 
213. 879 
219,669 

Poundt, 

100 

150 

200 

250 

800 

350 

409 

450 

600 

650 

600 

650 

700 

750 

800 

850 

900 

9d0 

1.000 

1,060 

1,100 

1.150 

1.200 

1.250 

1.300 

1,350 

1.400 

1.450 

1.600 

1.560 

1.600 

1.650 

1.700 

1.750 

1.800 

1.850 

1.900 

Inch. 

0. 

.0016 
.0036 
.0061 
.0066 
.0117 
.0151 
.0184 
.0222 
.0264 
.0304 
.0350 
.0394 
.0438 
.0503 
.0556 
.0603 
.0060 
.0724 
.0808 
.0858 
.0910 
.0982 
.1044 
.1112 
.1193 
.1270 
.1350 
.1422 
.1503 
.1002 
.1693 
.1776 
.1880 
.1975 
.2145 
.2410 

0. 

Initial  load. 

.'oosi" 

Rested  5  minntes. 

1 
1 

Cracks  in  sif^t. 
Ultimate  strength. 

.0144. 

.0282 

Crushed  bricks  along  middle  courses. 


TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  863. 

IQ'inck  brick  pier. 

Built  of  thirty  courses  of  face  brick. 

Total  weight,  1,250  x)OQnds. 

Weight  per  cnbic  foot,  129.5  potlnds. 

Total  height,  70".09. 

Sectioual  area,  15''.40x  I5'^40=:237.93  square  inches. 

Average  thickness  of  joints,  ''.24. 

Gauged  length,  60''. 
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AppUedJoadi. 

In  iraoged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Compree. 
sion. 

Set. 

Poundt. 
23,783 
85.600 
47.506. 
50,483 
71,370 
83.276 
05.172 
107.060 
118.066 
1:10,882 
142,758 
154,655 
166,551 
17b,  448 
100,344 
202.241 
214. 137 
226.034 
237.030 
240.827 
281,728 
273,620 
285.516 
287. 41S 
800,300 
321,206 
333,103 
844.000 
356,805 
368.702 
880,688 
302.585 
404,481 
416,378 
428.274 
440.171 
452.067 
463,864 
475.860 
487,757 
480,658 

Pound*. 

100 

150 

200 

250 

800 

850 

400 

450 

500 

550 

600 

660 

700 

760 

800 

850 

900 

050 

1.000 

1,050 

1,100 

1,150 

1200 

1,250 

1,800 

1,350 

1,400 

1,450 

1,500 

1,560 

1.60O 

1,650 

1.700 

1.760 

1.80O 

1.860 

i.yoo 

1.060 
3,000 
2,050 
2.100 

Inch. 

0. 

.0015 
.0032 
.0054 
.OOTT 
.0101 
.0122 
.0154 
.0182 
.0213 
.0236 
.0'i64 
.0205 
.0320 
.0350 
.0303 
.0428 
.0466 
.0490 
.0548 
.0583 
.0610 
.0657 
.0608 
.0746 
.0788 
.0886 
.0888 
.0042 
.0905 
.1050 
.1100 
.1188 
.1242 
.1800 
.1878 
.1466 
.1376 
.1665 
.1705 

Inch. 
0. 

Initial  load. 

Craokfl  In  end  conraes. 
Ultimate  strength. 

.0082 

.0056 

.0111 



Partially  crashed  the  bricks;  the  most  injury  lieing  done  the  ends  of 
the  pier. 


1706       TESTS   OP   IRON,    STEEL,    AND    OTHER   MATERIALS. 

No.  864. 

IQ-inek  bri<A  pier. 

Bailt  of  thirty  coarses  of  faoe  brick  with  common  brick  core. 

Total  weight,  1,243  poands. 

Weight  per  cabic  foot,  126.1  ponnds. 

Total  height,  7r'.44. 

Sections^l  area,  15^^35x15^^45=237.16  sqaare  inches. 

Average  thickness  of  joints,  '^22. 

Ganged  length,  60". 


Applied  loads. 

Ingftoged  length. 

Bemarka. 

ToteL 

PersouAre 

Compree- 
elan. 

Bet 

PofMldff. 

23.716 
85,574 
47,482 
69.290 

88,006 
94,864 
106,722 
118,680 
136^488 
142,286 
154,154 
166,012 
177,870 
189,728 
201,586 
213,444 
225,302 
237,160 
249,018 
260,876 
272,784 
284.593 
296,450 
808.808 
320.166 
832.024 
343,882 
855,740 
867.698 
379.456 
301.314 
403,172 
415,030 
426,888 
438,746 
450,604 
462,462 
468,700 

Potmdf. 

100 

150 

200 

250 

800 

860 

400 

450 

500 

560 

600 

660 

700 

760 

800 

860 

900 

960 

1,000 

1,060 

1.100 

1.150 

],2U0 

1,260 

1,800 

1,350 

1,400 

1.450 

1,600 

1660 

1,600 

1.650 

1,700 

1.750 

1,800 

1,860 

1,900 

1,960 

1.976 

Jnek, 

0. 

.0018 
.0040 
.0068 
.0098 
.0120 
.0149 
.0175 
.0212 
.0246 
.0278 
.0300 
.0349 
.0390 
.0420 
.0457 
.0495 
.0628 
.0570 
.0625 
.0661 
.0705 
.0752 
.0800 
.0845 
.0805 
.0940 
.0991 
.1074 
.1180 
.1215 
.1272 
.1837 
.1395 
.1458 
.1660 
.1645 
.1780 
.1960 

Inch. 
0. 

Initialload. 

Bnd  ebnrne  at  top  of  pier  cracked. 
Crack  In  eighth  conree  ftt>m  t4»p. 

.0060 

.0089 

.0150 



Partially  cmshed  the  bricka  in  thenpper  half  of  the  pier. 


;henp|] 
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No,  865. 

S-inoh  hricJc  pier. 

Bnilt  of  nine  courses  of  common  brick. 

Total  weight,  92  ponnds. 

Weight  per  cable  foot,  120. 8  ponnds. 

Total  height,  22''.87. 

Sectional  area,  7".52x7^'.65=57.53  sqaare  inches. 

Average  thickness  of  joints,  ''.30. 


AppUed  kMdH. 

Remarks. 

TotaL 

Per  square 
Inoh. 

Compres- 
eion. 

Sot. 

Poundr. 
115,000 
161.000 

Poundi. 

Inch. 

Inch. 

Cnioks. 
Ultimate  strongtli. 

2»7»8 

No.  8(iQ. 

S-inch  brick  pier. 

Bnilt  of  nine  conrses  of  common  brick. 

Total  weight,  96  ))onnd8. 

Weight  per  cubic  foot,  123.3  pounds. 

Total  height,  23'M3. 

Sectional  area,  7".60x7".65 =58.14  square  inches. 

Average  thickness  of  joints,  ".26. 


Appliedloads. 

In  gaagetl  length. 

Remarks. 

• 

Total. 

Per  Bonare 
inch. 

Compres- 
'  sion. 

Set. 

Pounda. 
68,000 
157,800 

Poundt.  * 

Jneft. 

Inch, 

Cracks. 
Ultimate  strength. 

2,714 

Opened  longitudinal  seams  and  crushed  the  bricks. 


1708        TESTS   OP   IBOX,    STEEL,    AND   OTHER   MATERIALS. 

No.  867. 

&4neh  brick  pier. 

Built  of  nineteen  courses  of  common  brick. 

Total  weight,  202  pounds. 

Weight  \H*T  cubic  foot,  125.4  |M>nnd8. 

Total  height,  48''.37. 

S4H;tioual  area,  7".55  x  7''.60=57.38  square  inches. 

Average^  thickness  of  joints,  '^27. 

Gauged  length,  4(K'. 

Pier  cracked  at  middle  in  transportation. 


» 

TotaL 

PerMrawe 
iiu»i. 

CoinprM- 
aion. 

Set. 

RBoaakm. 

PoundM. 
6.738 
8,607 
11,476 
14,346 
17.214 
20.083 
22,932 
25.821 
2H.690 
31,559 
34,428 
:i7.297 
40,166 
4.1, 036 
45,904 
48,773 
51,612 
54,511 
5?;  380 
I    60,249 
63, 118 
65,987 
68,K.MI 
71. 726 
74,504 
77.463 
80.332 
83,20r 
86.070 
88,939 
91,808 
94.677 
97.546 
100,416 
103.284 
106.153 
109,022 
111,891 

PoundM. 

100 

150 

200 

290 

300 

350 

400 

AM 

500 

560 

600 

650 

700 

750 

8f)0 

850 

900 

950 

1,000 

1,050 

1,100 

1.150 

1,200 

1,250 

1.300 

1,350 

1,400 

1.450 

l.SOO 

1,650 

1.600 

1.650 

1,700 

1,750 

1.800 

1.850 

1.900 

1.950 

Inch. 
0. 

.0073 
.0129 
.0168 
.0199 
.0228 
.0253 
.0280 
.0307 
.0338 
.0366 
«         .0392 
.0426 
.0450 
.0490 
.0526 
.0563 
.0603 
.0646 
.0711 
.0740 
.0764 
.0825 
.0896 
.0946 
.0990 
.1047 
.1109 
.1168 
.1209 
.1290 
.1360 
.1430 
.1500 
.1556 
.1636 
.1702 
.2042 

Jnek. 
0. 

Initial  loiUL 
intimate  atrenxth. 

.0193 

.0300 

TESTS   OF    IRON,    STEEL,    AND    OTHER   MATBRIALS. 

No.  868. 

S-inch  brick  pier. 

Built  of  nineteen  courses  of  common  brick. 

Total  weight,  200  pounds. 

Weiglit  per  cubic  foot,  124.0  pounds. 

Total  height,  47".CL\ 

Sectional  area,  7''.08x7".58«i58.21  square  inches. 

Average  thickness  of  joints,  ".25. 

Ganged  length,  40". 
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Applied  loadA. 

To  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Comprea- 
siou. 

Set. 

Pounds. 
5,821 
8,731 
11,642 
14, 552 
17.463 
20,373 
23.284 
26.104 
29.105 
32, 015 
34.026 
37,836 
40.747 
43.657 
46.568 
49,478 
93,389 
55,200 
58.210 
61. 120 
64.031 
66.041 
60,853 
72,762 
76,678 
78.583 
81.494 
84,404 
87,316 
00,225 
03,136 
06,046 
08,057 
101.867 

Pounda. 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

050 

1,000 

1,050 

1,100 

1,150 

1.200 

1,250 

1,.300 

1,350 

1,400 

1,450 

1.500 

1,650 

1,000 

1,650 

1,700 

1.750 

Inch. 

0. 

.0012 
.0028 
.0044 
.0001 
.0077 
.0008 
.0110 
.0143 
.0170 
.0100 
.0215 
.  0246 
.0278 
.0312 
.  0  ?51 
.0391 
.0423 
.0476 
.0546 
.0582 
.0623 
.0679 
.0724 
.0798 
.0860 
.0920 
.0980 
.1100 
.1186 
.1250 
.1350 
.1628 
.1695 

Inch. 
0. 

Initial  ioad. 

• 

Craoka. 

UlUinate  atiengtb. 



.0027 

.0170 

1710        TESTS   OF   IliON,    STEEL,    AND   OTHER   MATERIALS. 

Ko.  869. 
S-inch  brick  pier. 

Bailt  of  twenty-niue  coarses  of  comiBoa  brick. 

Total  weighty  301  ponuds. 

Weight  per  cubic  foot,  121.5  pouuds. 

Total  height,  73".G2. 

Sectional  area,  7^^.65  x  7''.60ae  58.14  sqaare  iuches. 

Average  thickness  of  joints,  ".26. 

Gauged  length,  GCV'. 


Applied  loads. 

In  gaagod  length. 

Bemarkfl. 

TotaL 

Per  square 
inch. 

Compres- 
sion. 

Set 

Powndt. 
8,721 
11,628 
14.635 
17,442 
20.349 
23,256 
26,163 
29,070 
31,977 
84^884 
37,791 
40. 698 
43,605 
46,  512 
49, 419 
52,  326 
65,233 
58,140 
61,047 
63.954 
66,861 
69,768 
72,675 
75,582 
78,489 
81,396 
84,303 
87, 210 
90,117 
03,024 
95,931 
98,838 
101,  745 
104,052 
107,  559 
110, 466 
113,378 
116,280 
119, 187 
122,094 
126, 001 
127,908 
130. 815 
133, 722 
136,629 
139, 536 
142,443 
144,300 

Pounds, 

150 

200 

260 

300 

350 

400 

450 

600 

550 

600 

650 

700 

750 

800 

850 

000 

950 

1,000 

1,050 

1,100 

1.150 

1,200 

1,250 

1,300 

1,350 

1.400 

1,450 

1,500 

1.650 

1,600 

1,650 

1,700 

1,750 

1,800 

1,850 

1,000 

1,950 

2,000 

2,050 

2,100 

2,150 

2,200 

2,250 

2,300 

2,350 

2,400 

2,460 

2,481 

Inch. 
0. 

.0016 
.0033 
.0055 
.0075 
.0097 
.0132 
.0147 
.0174 
.0198 
.0222 
.0251 
.0285 
.0310 
.0341 
.0370 
.0396 
.0435 
.0476 
.0504 
.0540 
.0592 
.WuU) 
.0665 
.0710 
.0736 
.0785 
.0&'{8 
.0875 
.0930 
.0998 
.1040 
.1095 
.1130 
.1210 
.1270 
.1325 
.1380 
.1511 
.1575 
.1665 
.1730 
.1700 
.1885 
.2006 
.2125 
.2275 
.2410 

iMh. 

0. 

1 
Initial  load.                                                              | 

Cracks  in  middle  oonrsea. 
Ultimate  strength. 

.0032 

.0060 

.0118 

TJ^STS   pF   IBON^    BTEEL^    AND   OTHER  MATERIALS.        1711 
No.  870. 
S-im)h  bride  pier. 

Bailt  of  twenty-nine  conrses  of  common  brick. 

Total  weighty  301  pounds. 

Weight  per  cabic  foot,  123.3  poands. 

Total  height,  73'M8. 

Sectional  area,  7'^G0x7.''58s=57.61  square  inches. 

Average  thickness  of  joints,  ''.28. 

Gauged  length,  GO''. 


Applied  loads. 

In  gaoced  length. 

Kenuurks. 

Total. 

Per  square 

Compres- 
sion. 

Set 

Pound*. 
8,642 
11.522 
14,403 
17,283 
20,164 
23,04i 
25.025 
28,805 
81,686 
34,666 
87,447 
40,327 
43,208 
46,088 
48,060 
51,840 
54.730 
57,610 
60,401 
63,371 
66.252 
60,132 
72,013 
74,808 
77,774 
80,654 
83,535 
86,416 
80,206 
02,176 
05,057 
07,037 
100, 818 
103, 608 
106, 570 
100,450 
112, 840 
115,220 
118,101 
120,081 
123,862 
126,742 
120,623 
132,503 

Povmd*. 

150 

200 

250 

000 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

000' 

050 

.      1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

l,fiOO 

1.560 

1,600 

1.650 

1,700 

1,750 

1,800 

1,850 

1,000 

1,050 

2,000 

2,050 

2,100 

2,160 

2,200 

2250 

2,300 

Ineh. 

0. 

.0015 
.0030 
.0051 
.0078 
.0105 
.0135 
.0168 
.0200 
.0230 
.0258 
.0200 
.0830 
.0370 
.0386 
.0430 
.04fO 
.0520 
.0570 
.0600 
.0640 
.0710 
.0750- 
.0805 
.<860 
.0895 
.0060 
.1050 
.1100 
.1145 
.1240 
.1340 
.1430 
.1520 
.1610 
.1705 
.1780 
.1853 
.1050 
.2000 
.2210 
.2310 
.2420 
.2650 

Inch. 
0. 

Initial  load. 
Cracks. 

.0032 

.0075 

.0165 

Principal  fractures  confined  to  the  upper  conrses  of  bricks, 
tially  crushed  the  bricks  in  the  seventh  course. 


Par- 
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No.  871. 

S-inch  brick  pier. 

Bnilt  of  thirty-nine  courses  of  common  brick. 

Total  weight,  400  pounds. 

Weight  per  cubic  foot,  121.4  (rounds. 

Total  height,  97".50. 

Sectional  area,  7".65x7''.63=68.37  square  inches. 

Average  thickness  of  joints,  ''.30. 

Gauge*  I  length,  80''. 


AppUed  loads. 

In  ganged  length. 

Remarkfl. 

Total. 

PeraqnAre 
inch. 

Comprea- 
aion. 

Set. 

Poundt. 
8,756 
11.674 
14,503 
17,511 
20,430 
23,348 
26,267 
20,185 
82.104 
35,022 
37,041 
40.850 
43,777 
46^606 
49,615 
58,533 
56,452 
58,370 
61,289 
64,207 
€7.126 
70.044 
72,963 
75, 881 
78,800 
81, 718 
84,638 
87,555 
90,474 

Poundt. 

150 

200 

250 

300 

350 

400 

450- 

500 

550 

600 

650 

700 

790 

800 

850 

900 

990 

1,000 

1.050 

1.100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,656 

Inch. 

0. 

.0031 
.0070 
.0130 
.0220 
.0620 
.0445 
.0560 
.0725 
.0860 
.1020 
.1160 
.1390 
.1525 
.1700 
.1880 
.2090 
.2290 
.2540 
.2670 
.2040 
.8000 
.3280 
.8500 
.3690 
.3925 
.4110 
.4360 

IndL 
0. 

Initial  load. 
CrackB  in  light. 

.0370 

.0828 

.1685 

Principal  failure  in  thirteenth,  fourteenth,  and  fifteenth  courses  fiom 
the  bottom,  where  the  bricks  partially  crushed.  Ox>ened  longitudinal 
seams. 


TESTS   OF   IBON,    STEBL,    AND    OTUEU   MATERIALS. 
No,  872. 

S-inch  hride  pier. 

Built  of  thirty-eight  courses  of  commoii  brick. 

Total  weight,  387  pouuds. 

Weight  per  cubic  foot,  121.4  peurnls. 

Total  height,  95''.98. 

Sectioual  area,  V'.GO  x  VM  ^  57.38  square  inches. 

Average  thickuess  of  joints,  '^30. 

Gauged  leugtb,  80''. 
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Applied  loads. 

In  gaiij;ed  length. 

Kemftrlu. 

Total. 

Per  aqiuire 
indi. 

Pounda. 

150 

1»00 

250 

300 

330 

400 

450 

500 

550 

GOO 

650 

700 

750 

800 

K50 

900 

950 

1.000 

1.050 

1.100 

1.150 

1.20O 

1.250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,582 

Corapreii- 
tioii. 

Inch. 

0. 

.0030 
.0090 
.0185 
.0284 
.0410 
.0570 
.0725 
.0880 
.1070 
.1240 
.1485 
.1700 
.1860 
.2050 
.2300 
.2518 
.2825 
.3040 
.3235 
.3390 
.3000 
.3010 
.4160 
.4440 
.4845 
..5080 
.5420 

Set. 

Poundi. 
8,607 
11.470 
14,345 
17.214 
20.063 

Inch, 
0. 

Initial  load. 

Crackaindghl 
Ultimate  stnngth. 

22,952 

2.%  821 

28.090 
31,650 

.0493 

34,428 

37,297 

40!lO0 
43.03.5 
45.904 
48.773 
51,042 
&1.511 
57.880 
00,240 

.1115 

.2210 

.     03,118 

'     05,087 

>    68,850 

71.725 

74,  SM 

'    77. 403 

80.332 
83.201 
80,070 
00,800 

H.  Ex.  31- 
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1714       TESTS  OF  mow,   STEEL,   AHD- OTHER  llATEBtALS. 

No,  873, 

8-ifuA  brick  pi&r. 

Built  of  forty-eight  courses  of  common  brick. 

Total  weight,  486  jiounds. 

Weight  i)er  cubic  foot,  121  pounds. 

Total  height,  120".93. 

Sectional  area,  7'^55x7'^G0=67.38  square  inches. 

Average  thickness  of  joints^  '^30. 

Gauged  length,  100". 


Applied  loads. 

In  gMigedJengtli. 

B«BW1n. 

ToUl.     ^^]^S^ 

1 

Conipr6S> 
sion. 

Set. 

Pounds 
8,607 
11,476 
14,345 
17, 214 
20,083 
22,952 
25,821 
28,090 
31,559 
34.428 
87.297 
40,166 
43.035 
45,904 
48.773 
51.642 
64,511 
57,880 
60,249 
63.118 
65,987 
68,856 
71,726 
74,504 
77,463 
80,332 
83,201 
86,070 

Pounda. 

150 

200 

250 

300 

350 

400 

450 

500 

550 

000 

650 

700 

750 

800 

850 

900 

950 

1,000 

1050 

1,100 

1,150 

1.200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

Inch, 

0. 

.0021 
.0061 
.0110 
.0198 
.0350 
.0520 
.0786 
.0969 
.1140 
.1890 
.1600 
.1860 
.2100 
.2337 
.2645 
.2920 
.3150 
.3390 
.3770 
.4020 
.4370 
.4650 
.4870 
.6220 
.5500 
.5970 

Inch. 
0. 

Inituaioad. 
Xntiauiteitxaicih. 

.0515 

.1160 

Principal  fractures  confined  to  the  upper  thirteen  courses. 


t£8TS  OF  mOK,   dTE!6L,    AND  OTHER  MAtEBIALS. 

No.  874. 

S'inoh  briekpi&r. 

Bailt  of  forty-nine  courses  of  oommon  brick. 

Total  weight,  496  i)oands.  . 

Weight  per  cubic  foot,  133.1  poands. 

Total  height,  121".31. 

Sectional  area,  7^^55x7'MiO =57.38  square  inches. 

Average  thickness  of  joints,  ''.28. 

G*iged  length,  10(K'. 
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In  ganged  length. 

"RtmarkB. 

Total. 

Per  square 
inch. 

Cotnprea* 
ftion. 

Set 

Poundi. 

8.607 
11,476 
14,345 
17.214 
20.083 
22.052 
25^  821 
28.090 
31,550 
34.4;!8 
37.207 
40.166 
4.1,0:15 
4&,004 
48,773 

Pounda. 
150 
200 
250 
.100 
350 
400 
450 
500 
050 
GOO 
060 
700 
7.-I0 
800 
850 
000 
D50 

Inch, 

0. 

.0035 
.0076 
.0140 
.0250 
.0380 
.0500 
.0685 
.0840 
.lOiD 
.1210 
.1430 
.1646 
.1850 
.  2050 
.2300 
.2500 
.2780 
.3035 

.:r2i5 

.  3470 
.3060 
.3800 
.4100 
.4360 
.4000 
.4870 
.5000 
.  5:j70 
.5740 
.5630 
.C'OO 
.6770 
.7250 

(T  * 

Initial  load. 

Cracka  In  upper  eonnaa. 
Ultimate  strength. 

.0425 

..000 

51,042 

,    54.511 

67,:{80    1          1.000 
00,240    ,           1,050 
C:i.ll8    1          1,100 
65,987    i           1.150 
O^HTiO    <           1,200 
71,725    i           1,250 
74,  r*  I    '           1,3<M) 
77.403    1           l,.inO 
80.332    !           1,400 
8:j.201     i          1,450 
86,070    '           1,500 
88,930               1,550 
01,808     .          1,C00 
04,677    :          La"*© 
07,  546               1, 700 
100,415    1         i.7.:o 
10:i,284    1           1,800 
104  200               1-  815 

.2082 

1 

Opened  longitudinal  seams  and  partially  crushed  the  bricks  in  the 
upper  half  of  the  pier. 


17 IG        TESTS   OF   IRON,    STEEL,    AND   OTHER  MATERIALS. 

No.  875, 

12-tncA  brick  pier. 

Built  of  nine  courses  of  oommon  brick. 
•Total  weight,  218  pounds. 
Weight  per  cubic  foot,  123.5  pounds. 
Total  height,  23''.06. 

Sectional  area,  ll^'.GO  x  11^^40  =  132.24  square  inches. 
Average  thickness  of  joints,  '^25. 


In  gaaged  1«d|^. 

Total. 

Perwmare 

Compres- 
bIod. 

Set 

BMnarkfl. 

Powndi. 

175,000 

307,800 

PoundM. 

Inch, 

Jnek, 

Craokfl. 
Ultimate  atroncUi. 

2.329 

No.  876. 

12-inc^  brick  pier. 

Built  of  nine  courses  of  common  brick. 

Total  weight,  214  pounds. 

Weight  per  cubic  foot,  125.8  pounds. 

Total  height,  22^75. 

Sectional  area,  ir'.35xlV^38=:129.1G  square  inches. 

Average  thickness  of  joints,  '^25. 


Applied  loads. 

In  ganged  length. 

Remarka. 

ToUl. 

Per  eqaare 
inch. 

Comprea- 
aion. 

Set. 

Poundt, 
210.000 
318,600 

Pmindt. 

Inch, 

IfUk. 

Cracka. 
Ultimate  atrength. 

2.466 

T£ST8   OF   IBON,    8TEEL,    AND   OXnEB  MATEBIALS. 

No.  877. 

12-ineh  brick  pier. 

Bailt  of  nineteen  courses  of  common  brick. 

Total  weight,  457  pounds. 

Weight  per  cubic  foot,  124.9  pounds. 

Total  height,  47".58. 

Sectional  area,  ll''.60xir'.555=132.83  square  inches. 

Average  thickness  of  joints,  ".25. 

Gauged  length,  4(K'. 

End  plates  not  used. 
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Applied  kwds. 

IngMgedlengUi. 

Bemarks. 

Total. 

PerMnare 
Inch. 

Compres- 
sion. 

'      Set. 

Pintnda. 
13,  •.'83 
10,925 
20,566 
3:i,  208 
30.840 
40,401 
53,132 
50,774 
06,415 
7:i,057 
70.608 
«8,3^0 
92,801 
90,623 
10(1.264 
112.006 
110.547 
120, 1^9 
132.830 
1  130,472 

PoundM. 
100 
160 
200 

2::0 

300. 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

000 

950 

1,000 

1.050 

1,100 

1,150 

1.200 

j.2r« 

IfUk, 

0. 

.0010 
.0038 
.0048 
.0060 
.0086 
.0104 
.0126 
.0155 
.0175 
.0205 
.0220 
.0260 
.0280 
.0306 
.0335 
.0380 
.0408 
.0445 
.0400 
.0515 
.0545 
.0580 
.0640 
.0670 
.0715 
.0760 
.0817 
.0875 
.0050 
.1090 
.1260 
.1340 

JndL 
0. 

InltUaUMd. 

CnMks  insist 
mtimAtettmsth. 

.0008 

.0040 

.0076 

.0165 

1  146,113 

1  152,755 

150,306 

160,038 

172,679              1.300 

170, 321 

1,850 
1,400 
1.450 
1,500 
1,550 
1,600 
1,650 
1,087 

185,062 
192.603 
109, 24.') 
205,886 
212,528 
219, 170 
224,100 

1718         TBSTS  OF   IBONy   STEEL,   AlfD- OTHER  MATERIALS. 

No.  878. 

13-fficA  brick  pier. 

Bailt  of  nineteen  courses  of  common  brick. 

Total  weight,  446  pounds. 

Weij^bt  per  cubic  foot,  125.1  pounds. 

Total  height,  47".81. 

Sectional  area,  ir'.30xir'.40=rl28.82  square  inches. 

Average  thickness  of  joints,  '^28. 

Ganged  length,  40". 

End  plates  not  used. 


Applied  liMidA. 

In  ganged  lengUL 

Bemarka. 

• 

Total. 

Persmiaro 

ConipTM- 
Alon. 

Set. 

Poundt. 
12,882 
19,323 
25,761 
82^205 
88,040 
45,807 
51,528 
57,060 
61,410 
70,851 
.  77,202 
83,733 
00.174 
96.615 
103, 0J6 
100.407 
115, 038 
12i,379 
128.820 
135, 201 
141.702 
148, 143 
154.684 
161,025 
167,466 
173,907 
180,  :U8 
186,780 
193,230 
199,671 
206,112 
212,553 
218.004 
225.435 
231.876 
238,817 
244,758 
251,199 

Pounds. 
100 
150 
200 
250 
300 
:t50 
400 
450 
500 
650 
COO 
050 
700 
760 
800 

000 
050 
1.000 
1,050 
1.100 
J.  150 
1.200 
1,250 
1,800 
1,350 
1,400 
1.450 
1,500 
1.650 
1.600 
1.650 
1,700 
1.760 
1,800 
1,850 
1,000 
1,950 

Inch. 

0. 

.0018 
.0037 
.0054 
.0072 
.0002 
.0111 
.0132 
.0154 
.0176 
.0197 
.0218 
.0240 
.   .0266 
.0290 
.0310 
.0340 
.0367 
.0390 
.0435 
.0456 
.0478 
.0508 
.0541 
.0574 
.0607 
.0636 
.0668 
.0710 
.0755 
.0790 
.0842 
.0880 
.0036 
.0080 
.1050 
.1100 
.1265 

Ineh. 
0. 

Initial  lead. 
Cracks  in  tUfffbL 

.0042 

.OUT 

tntlfluitestrengai. 

. 

TESTS   OF   IBON,    STBKL,    AND   OTHEU   MATERIALS. 

No.  879. 

l2'inoh  brick  pier. 

Built  of  twenty-niue  courses  of  common  briok. 

Total  weight,  680  pounds. 

Weight  per  cubic  foot,  123.2  ]>ouudB. 

Total  height,  72".75. 

Sectional  area,  ir'.45xll".455=:131.10  square  inches. 

Average  thickness  of  joints,  ".25. 

Gauged  length,  CC'. 
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Applied  loads. 

In  gaaxed  length. 

Kemarke. 

ToUL 

Per  eqaare 
inob. 

Compres- 
•ion. 

Set 

Pounds. 

13,110 

19,665 

26,220 

82,775 

89,830 

45,885 

62,440 

58,095 

65.560 

72,106 

78,660 

85,215 

91.770 

98.323 

104,880 

111.486 

117,900 

124,645 

131, 100 

137.655 

114.210 

150, 764. 

157, 320 

163.875 

170.430 

176.085 

183,540 

100.095 

196.650 

203,205 

209^700 

216,816 

222,870 

Pounds. 

100 

160 

200 

250 

300 

350 

400 

460 

500 

650 

600 

050 

700 

760 

800 

830 

000 

930 

1.000 

1.030 

1.100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1.650 

1,600 

1,650 

1.700 

Jneh. 
0. 

.0000 
.0019 
.0046 
.0075 
.0106 
.0140 
.0182 
.0221 
.0270 
.0326 
.0388 
.0436 
.0490 
.0346 
.0606 
.0600 
.0770 
.0835 
.0958 
.1045 
.1135 
.1195 
.1320 
.1435 
.1555 
.1690 
.1800 
•    .1920 
.2070 
.2180 
.2810 
.2530 

Inch. 
0. 

Initial  load. 
Cracks  in  aight. 

.0060 

.0170 

.0410 

1720  TESTS   OF   IRON,  STEEL,  AND   OTHEB  MATERIALS. 

No.  880. 

12^inch  Mekpier. 

Built  of  twenty-nine  ooorses  of  common  briok. 

Total  weight,  674  ponnds. 

Weight  per  cabio  foot,  121.7  pounds. 

Total  height,  72".75. 

Sectional  area,  1^^45  k  ir^48=131.45  square  inches. 

Ganged  length,  60''. 


AppUed  loads. 

In  gulfed  length. 

Bemnrks. 

Total. 

Peraquara 

Compres- 
sion. 

Set 

Poundt. 
13,145 
19,718 
20.290 
32.863 
89.435 
40,008 
62.580 
50.153 
65,726 
72,298 
78,870 
85,443 
92,015 
98,688 

105,100 

in.r33 

118,305 
124,878 
131,450 
138, 023 
144,505 
151,108 
157, 740 
164,313 
170,885 
177.458 
184.030 
100.003 
197, 175 
20:1,748 
210,820 
216,200 

Pwindt. 

100 

150 

200 

250 

300 

850 

400 

450 

510 

550 

600 

650 

700 

750 

800 

850 

000 

050 

1.000 

1.050 

1,100 

1.150 

1.200 

1.250 

1.300 

1.350 

1,400 

i;450 

1,500 

1,550 

1.600 

1.644 

0. 

.0017 
.0042 
.0067 
.0100 
.0130 
.0176 
.0210 
.0250 
.0310 
.0350 
.0400 
.0460 
.0540 
.0580 
.0666 
.0720 
.0785 
.0880 
.0900 
.1076 
.1157 
.1225 
.1300 
.1390 
.1530 
.1630 
.1780 
.1900 
.2096 
.2280 
.2646 

JnOu 
0. 

'Initial  load. 

Bested  Sminnies. 
Cracks  in  sight. 

• 
Tntimate  strength. 

.0086 

.0290 

.0440 

TESTS   OF   IBON,    STEEL,    AND   OTHER   MATERIALS. 

No.  881. 

124nch  brick  pier. 

Bailt  of  thirty-eigbt  courses  of  common  brick. 

Total  weight,  895  pounds. 

Weight  per  cubic  foot,  121.G  pounds. 

Total  height,  97".37. 

Sectional  area,  IV'M  x  ll''.45= 130.53  square  inches. 

Average  thickness  of  joints,  '^27. 

Gauged  length,  80'^ 
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Applied  loads. 

In  eanged  length. 

Benuurks. 

TotaL 

Per  eqaare 
inch. 

Compres* 
Bion. 

Set 

Poundt. 

19,680 

26,106 

32,633 

39,169 

45  686 

52,212 

58,739 

65.263 

71,792 

78, 318 

84,845 

91,371 

97,898 

104,424 

110.050 

117,477 

124,004 

i:h>,530 

137,057 

Poundt. 

150 

20O 

250 

300 

350 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

000 

950 

1,000 

1.050 

1.100 

1,150 

1,200 

1,250 

1,300 

1.350 

1,400 

1,420 

1,461 

Inch. 

0. 

.0029 
.00T2 
.0140 
.0186 
.0267 
.0340 
.0445 
.0540 
.0630 
.0760 
.0895 
.1050 
.lldO 
.1330 
.1495 
.1696 
.1830 
.2050 
.  2240 
.2420 
.2620 
.2820 
.3110 
.3400 
.8700 
.3860 

0. 

Initial  load. 

C^ckB  in  upper  half  of  pier. 
Ultimato  strength. 

.0238 

.0565 

.1270 

143,583 

150,110 

156.  G30 

163,163 

169.600 

176. 216 

182, 742 

185,400 

100,700 

Opened  longitudinal  seams. 


1722        TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  882. 

12-ineA  brick  pier. 

Built  of  thirty-eight  courses  of  common  brick. 

Total  weight,  887  pounds. 

Weight  per  cubic  foot,  120.8  pounds. 

Total  height,  9G''.7o. 

Sectional  area,  l".40xll".50=:  131.10  square  inches. 

Average  thickness  of  joints,  ".28. 

Gauged  length,  80''. 


AppUed  loads. 

In  gaaged  leneth. 

ReoiArkB. 

ToUl. 

PerAqoAre 
inca. 

CompreB- 
Bion. 

Set. 

Pounds. 

10.665 

26.220 

32,775 

39,330 

45,885 

52.440 

58.995 

65,550 

72. 105 

78.660 

85.2t5 

91, 770 

98.325 

104, 880 

111,435 

117,990 

124,545 

131.  100 

137, 656 

144,210 

150, 765 

1.W.320 

163,  875 

170,430 

176,985 

183,540 

190,095 

196,650 

203. 205 

209,760 

211,100 

Pounds. 

150 

200 

250 

300 

350 

400 

450 

500 

550 

000 

650 

70O 

750 

800 

850 

000 

950 

1.000 

1.050 

1.100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1,450 

1,500 

1,650 

1,600 

1,610 

Inch. 
0. 

.0021 
.0050 
.0085 
.0140 
.0185 
.0250 
.0340 
.0408 
.0490 
.0570 
.0695 
.  0820 
.0910 
.1000 
.1165 
.1280 
.1420 
.1635 
.1760 
.1930 
.2060 
.2240 
.2468 
.9630 
.2900 
.3030 
.3300 
.3525 
.3970 

Inch. 
.0 

Initial  load. 
Ciaoks  insight. 

.0140 

.0382 

.0872 

1 

• 

1 

Ultimate  strangth.                                                1 

TESTS  OF  IRON,    STEEL,    AND   OTIIEU   MATERIALS. 
No.  883. 

12-tftc&  brick  pier. 

Bailt  of  forty-eight  courses  of  coinnion  brick. 

Total  \7eiglit,  1,130  x)oun(l8. 

Weight  per  cubic  toot,  li^l.9  pounds. 

Total  height,  121".0. 

Sectional  area,  ll'M5xll^'.55= 132.25  square  inches. 

Average  thickness  of  joints,  '^28. 

Gauged  length,  100''. 
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In  fiauged  length. 

Bomarks. 

Total. 

Per^Qoro 

Compros- 

8iOD. 

Set 

PovndM. 
10.838 
26,450 
33,063 
89.675 
46.288 
62,000 
59,513 
66, 125 
72,738 
79.350 
85.963 
92,575 
99,188 
105,800 
112,413 
119,025 
125, 638 
132,250 
138.863 
143,  475 
152,088 
158.700 
165,313 
171.925 
178,200 

Ptmndt. 
150 
200 
250 
300 
3o0 
400 
450 
600 
550 

Inch, 

0. 

.0033 
.0064 

.0169 
.0428 

Inch. 

0. 

Initialload. 

• 

Cracks  opened. 
Ultimate  strensth. 

.0186 

000     r            .M07 

650 

700 
TfiO 
800 
8.-10 
900 
950 
1.000 

i.orio 

1,100 

I.  ir.o 

1,200 
1,250 
1,300 
1,347 

.0731 
.0H50 
.0065 
.1150 
.1265 
.1430 
.1010 
.  1805 
.2065 
.2300 
.2537 
.2879 
.3100 
.3600 

.0442 

.1133 

Principal  injury  done  the  middle  and  upper  half  of  the  pier. 


1724        TESTS   OF   IRON,    ST£EL,    AND   OTHER   MATERIALS. 

No.  S84. 

124nch  hollow  brick  pier. 

Built  of  nine  courses  of  common  brick. 
Total  weight,  184  pounds. 
Weight  per  cubic  foot,  126.2  pounds. 
Total  height,  23''. 

Gross-section  dimensions IV'A  x  ir'.4  =  J29. 96  square  inches. 

Core 4".6x    4".5=   20.48        Do. 


Sectional  area 

Average  thickness  of  joints,  ''.30. 


109.48        Do. 


AppUed  losds. 

In  ganged  length. 

Bemaika. 

Total. 

Perscmare 

Compres- 
sion. 

Set. 

PoiiiuU. 
182,000 
271,  SOO 

Poundt. 

Inch. 

Inek. 

Cracks. 
Ultimate  atiength. 

2,4» 

No.  885. 

12'inch  holloto  brick  pier. 

Built  of  nine  courses  of  common  brick. 
Total  weight,  201  pounds. 
Weight  per  cubic  foot,  127.7  pounds. 
Total  height,  25'M2. 

Cross-section  dimension ll''.40x  1I''.45  =  130. 53  square  inches. 

Core 4''.55x  4^9   =   22.30 


Sectional  area 

Average  thickness  of  joints,  ''.30. 


108.23 


Applied  loads. 

In  ganged  length. 

Bemarfca. 

Total. 

Per  square 
Incli. 

Pounds. 

Compres- 
sion. 

Set. 

PouHd§. 
138,000 
265,400 

Inch. 

Inch. 

Cracks. 
UUinuite  strength. 

2,452 

TESTS    OF    IRON,    STKKL,    AND    OTHBR    MATERIALS.        1725 

No.  88C. 

12'inch  hollow  brick  pier, 

Bailt  of  nineteen  courses  of  common  brick. 
Total  weight,  379  pounds. 
Weight  per  cubic  foot,  127.3  pounds. 
Total  length,  48'M8. 

Cross-section  dimensions ll".35x  11".35=128. 82  square  inches. 

Core 4".70x  4".70=  22. 09        Do. 

Sectional  area 106. 73        Do. 

Average  thickness  of  joints,  ".20. 
Clanged  length,  40''. 
End  plates  not  used. 


Appliod  loodd. 

In  Raup^ofl  len|;th. 

Remarks. 

Total. 

Per  sqnaro 
inch. 

Comproa- 
Bion. 

Inch. 

0. 
.0015 
.0(M0 
.OOJiO 

ioiS 

.0160 

.0200 

.  0260 . 

.0309 

.0.300 

.0115 

.0180 

.  n.'>G5 

.0020 

.0095 

.  078-1 

.0855 

.  09.'i0 

.1100 

.1105 

.1240 

.i:i65 
.  144:> 

.1530 
.1645 
.1750 
.  !«<>() 
.  2000 
.2110 
.  2.\'U) 
.2410 
.  25.10 
.2040 
.2/90 
.3000 

Sel. 

Pounda. 

10.673 

16,010 

2U346 

26.683 

32,019 

37,356 

42,692 

48,029 

53,365 

68,702 

64.038 

69.375 

74,711 

80,048 

83,384 

90,721 

96,057 

101, 394 

106.730 

112.067 

117,403 

122,740 

128,076 

13.1, 413 

138,749 

144. 086 

149. 422 

154.759 

160.095 

165,432 

170,768 

176, 105 

181,441 

186,778 

192.214 

197.451 

198,100 

Pounds. 

100 
l.'.O 
200 
2.'>0 
.100 

3:>o 

400 
4.-^ 
.'lOO 
5.-|0 
«00 

or,© 

700 

750 

HOO 

H.-^O 

UOO 

950 

1,000 

1,  OfiO 

1.100 

1.150 

1,  200 

1,250 

1.?.00 

1,350 

1.400 

1,450 

.  1.500 

1,550 

1,600 

1, 6f)0 

1,700 

1,750 

1,800 

1,850 

1.856 

Inch. 
0. 

Initiallond. 
Cracks  in  tight. 
Ultimate  strengUi. 

.0130 

.0280 

.0640 

172G        TESTS   OV'  IRON,    STEEL,    AND   OTHER   MATERIALS. 

No.  887. 

12-tno&  hollow  brick  pier. 

Built  of  uiaeteen  courses  of  common  brick. 
Total  weight,  383  pounds. 
Weight  per  cubic  foot,  127.7  pounds. 
Total  height,  47".98. 

Cross-section  dimensions ir^40  x  ir'.45=130. 53  square  inches. 

Core 4''.70x  4^80=22.56        Do. 

Sectional  area 107. 97        Do. 

Average  thickness  of  joints,  ''.26. 
Oanged  length,  40". 
End  plates  not  used. 


In  saaged  length. 

Bemarka. 

Totol. 

Per  square 
inch. 

roundt. 
100 
150 
20O 
260 
300 
350 
400 
460 
500 
550 
600 
OoO 

7m) 

750 
800 

900 
050 
1,000 
1,0.V0 
1,100 
1,150 
1.200 
1.260 
1,300 
1,350 
1,400 
1,450 
1,500 
1,550 
1,600 
1,650 
1,700 
1.750 
1.800 
l.KCO 
1,000 
1.950 
1,093 

Comprea- 

BiOB. 

Set. 

Pound9. 
10,797 
16,106 
21,504 
26,003 
32.301 
37,790 
43,188 
48.587 
53.  985 
50.384 
64,782 
70, 181 
75. 570 
80.078 
86,376 
01,775 
07, 173 
102,572 
107, 070 
113.360 
118, 767 
124, 160 
120,564 
134,963 
140,  301 
115,760 
151. 158 
156,667 
161,055 
167, 351 
172.752 
178. 151 
183. 540 
188,048 
104,  346 
100, 745 
205, 143 
210, 642 
215^200 

Inch. 

0. 

.0020 
.0044 
.0071 
.0100 
.0138 
.0168 
.0206 
.0253 
.0304 
.0346 
.0J06 
.0458 
.0527 
.0551 
.0643 
.0730 
.0702 
.0865 
.0038 
.0091 
.1100 
.1186 
.1251 
.1330 
.H26 
.1540 
.1610 
.1600 
.1785 
.1010 
.2020 
.2150 
.2240 
.2362 
.2400 
.2657 
.2015 
.3040 

Inch. 
0. 

Initialload. 
Cracks  in  sight 



.0124 

TESTS   OF   IRON,    BT£EL,  AND   OTHKR   MATERIALS.        1727 

No.  888. 

i2-inoh  hoUow  hrickpier. 

Bailt  of  tweuty-niue  courses  of  common  brick. 

Total  weight,  557  pounds. 

Weight  per  cubic  foot,  121.4  pounds. 

Total  height,  72''.75. 

Cross-section  dimensions  .  ,1I'^85  x  11^^35  =  128. 82  square  inches. 

Core 4^9    x    4^6   =   22.54        Do. 


Sectional  area 106.28       Do. 

Average  thickness  of  joints,  ''.28. 
Gauged  length,  6(K'. 


Applied  loMls. 

ToUL 

Per  Bqiure 
incli. 

PoundM. 

Poundt, 

10.028 

100 

15,942 

ISO 

21,2SG 

200 

26,570 

250 

31,884 

300 

37.198 

350 

42,512 

400 

47,820 

450 

53^140 

500 

58.454 

550 

c:j.768 

000 

09.082 

050 

74,300 

700 

79, 710 

760 

86.024 

800 

00,338 

850 

93,852 

900 

100.900 

950 

100,280 

1,000 

111,594 

1,050 

110.008 

I.IOO 

122,222 

1,150 

127,530 

1,200 

132,850 

1,250 

138. 1G4 

1,300 

143, 478 

'       1,350 

148, 702 

1,400 

151.100 

1,450 

102.100 

1,525 

In  ganc^eil  length. 
Compres-  «.* 


Inch. 

0. 

.0018 
.0041 
.0070 
.0108 
.0151 
.0210 
.0205 
.0330 
.0105 
.0475 
.0500 
.0045 
.0700 
.0835 
.0925 
.1050 
.1105 
.1205 
.  1405 
.1570 
.1080 
.1790 
.1090 
.2000 
.2290 
.2490 
.2680 


Inch. 
0. 


.0140 


.0340 


.0815 


Bemarka. 


Initial  1 


CniokR  In  aiglit 


UltimAte  atTongth. 


1728        TESTS   OF    IRON,    STEEL,    AND   OTHER   MATERIALS. 

No,  889. 

12-inch  hollow  brick  pier. 

Bailt  of  tbirty-uiiio  courses  of  common  brick. 
Total  weigLt,  776  pounds. 
Weight  per  cubic  foot,  124.3  pounds. 
Total  height,  99'M8. 

Crosssection  dimensions '. .1^^5xII'^5=132. 25  square  inchea 

Core 4".8x  4".9=  23.52        Do. 

Sectional  area 108.73        Do. 

Average  thickness  of  joints,  ".27. 
Gauged  length,  S(y'. 


ApplU 

Total. 

Pounda. 
16,310 
21.746 
27,183 
32,610 
38,050 
43. 492 
48.929 
54,365 
59,802 
65.238 
70.675 
76.111 
81,547 
86.984 
92.421 
97.857 
103.294 
108.730 
114^  167 
119.603 
125,040 
130,476 
135.913 
141,  349 
140.780 
152,222 
157, 659 
163,005 
168.532 
173. 968 
179,405 
184,841 

9d  loads. 

Per  square 
Inch. 

Ptmnda. 
160 
200 
250 

:too 

350 

400 

450 

500 

550 

600 

650 

TliO 

750 

800 

&-iO 

900 

950 

1,000 

1.050 

1,100 

1.150 

1,200 

1,250 

1.300 

1,350 

1,400 

1.450 

1,500 

1,  550 

1.600 

1,650 

1,700 

In  eaag« 

Compres- 
sion. 

Inch, 

0. 
.0028 
.0072 
.0130 
.0195 
.0370 
.0360 
.0440 
.0550 
.0050 
.0752 
.0904 
.  1020 
.1130 
.1250 
.1410 
.  1560 
.1710 
.1030 
.2030 
.2220 
.2360 
.2560 
.2760 
.2930 
.3160 
.33:iO 
.3530 
.3700 
.4010 
.4230 
.4460 

d  length. 
Set 

Remarks. 

Inch. 
0. 

IniUalload. 
Cracks  in  sight 

.0248 

.0584 

.1190 

Ultimate  stzragth. 

Opened  longitudinal  seams. 


TE80S   OP   IKON,    STEKL,    AND   OTHER   MATERIALS.        172b 

No.  890. 

12-inc/i,  hollow  J  hricJcpier, 

Built  of  forty  eight  courses  of  common  brick. 
Total  weight,  957  pouuds. 
Weight  per  C';bic  foot,  125.1  ]K)UTid8. 
Total  height,  122''.27. 

Cross-sectiou  vlimeusion» ll".40x  ir'.50«=131. 10  square  inches. 

Core 4".80x  4''.80:x:  23. 04        Do. 

Sectional  are** 108. 00        Do. 

Average  thicl.ness  of  joints,  ".26. 
(iaugetl  length,  100^'. 


ApplU 

Pernqaan 
inci). 

In  gauged  length. 

Remftrks. 

Total. 

Compree- 
fiion. 

Set. 

Pounds. 
10,209 
21,012 
27, 015 
32.  418 
37.  821 
4:t.  224 
48,  627 
54.030 
59,433 

Pifunds. 
J50 
200 

J50 
300 

;j50 

400 
450 
500 
.')50 

Inch. 

0. 

.0031 
.0067 
.0102 
.0188 
.0266 
.0360 
.0464 
.0621 
.0746 
.0880 
.1052 
.1215 
.1443 
.1620 
.1828 
.2100 

.2260 
.2309 
.2708 
.2920 
.3140 
.8320 
.3670 
.3960 
.4260 
.4620 

Jneh. 
0. 

InitiAlIOAd. 

Cracks  In  the  ooaTeee  near  tha  middle  of  the 
height  of  the  pier. 

Ultimate  strength. 

.0226 

64.836    1              000 
7«»,239    ,              050 
75.612    1              700 
81,045                  750 
86.448    !            m 
91.851     i              850 
07,254                  000 

102,657 

108.000 
113.403 
118,866 
124.209 
129.  672 
135,075 
140,478 
146.881 
151,  284 
156. 6B7 
157,500 

950 

1,000 
1.050 
1,100 
1,150 
1,200 
1,250 
1,300 
1,350 
1,400 
1,450 
1,457 

. 
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1730   TESTS  OP  IRON,  STEEL.  AND  OTHEE  MATERIALS. 

No.  891. 

IQ'inch  brick  pier. 

Built  of  tweiity-niDe  courses  of  common  brick. 

Total  weight,  1,248  pounds. 

Weight  per  cubic  foot,  123  pounds. 

Total  height,  7a'M8. 

Sectional  area,  lo".45xl5".50=239.48  square  inches. 

Average  thickness  of  joints,  ".20. 

Gauged  length,  CO". 


Applu 

ToUl. 

Pounds. 

23,948 

35.922 

47,896 

60,870 

71,844 

83.818 

95,792 

107,  766 

119,740 

131.714 

143,688 

155, 662 

167, 636 

179,610 

191,584 

203,558 

215,  532 

227, 606 

239,480 

251.454 

263, 428 

275. 402 

287, 376 

290,350 

311,324 

323, 208 

333,272 

347,  240 

858,200 

Ml  loads. 

Per  sfiuare 
iDcn. 

Pounds. 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

COO 

650 

700 

750 

800 

850 

000 

050 

1.000 

1,050 

1,100 

1,150 

1,200 

1,250 

1..'H)0 

1.350 

1,400 

1,450 

1,405 

III  gaage 

Compres- 
Blon. 

Inch. 

0. 

.0023 
.0052 
.0082 
.0112 
.0150 
.0190 
^0233 
.0279 
.0336 
.0382 
.0440 
.0408 
.0564 
.0021 
.0700 
.0770 
.0837 
.0038 
.1048 
.1106 
.1201 
.1317 
.1394 
.1508 
.1670 
.1770 
.1897 
.2300 

A  leusth. 
Sot. 

1 

Bemarkfl. 

Inch. 
0. 

• 
Initial  loud. 

Craoka. 

.0101 

.0205 

"*  ".oiia" 

TESTS   OF   IRON,   STEEL,   AND   OTUEli  MATERIALS. 

No.  892. 

Id-inch  brick  pier. 

Built  of  twenty-eight  courses  of  common  brick. 

Total  weight,  1,271  pounds. 

Weight  per  cubic  foot,  121.8  pounds. 

Total  height,  73".37. 

Sectional  area,  15", 65  x  15'^70  =  245.71  square  inches. 

Average  thickness  of  joints,  ''.26. 

Gauged  length,  60^'. 


1731 


Applied  loads. 

In  ganged  length. 

Bemarkfl. 

Total. 

^"inX" 

Compres* 
aion. 

Set. 

Poundt. 
24,671 
30,S57 
40.142 
61,428 

86,000 
OK  284 
110.670 
122.856 
136,141 
147,426 
180,712 
171,007 
184.283 
106.868 
208,854 
221,130 
233.426 
245,710 
257.006 
270,281 
282,667 
204,852 
307.188 
310,423 
331,700 
343,004 
350,280 
360^600 

Poundt. 

100 

150 

200 

250 

300 

350 

400 

450 

500 

550 

600 

050 

700 

750 

800 

830 

000 

050 

1,000 

1.050 

1,100 

1,150 

1.200 

1.250 

1,300 

1.350 

1.400 

1.450 

1,451 

Inch. 

0. 

.0023 
.0050 
.0000 
.0128 
.0178 
.0232 
.0287 
.0362 
.0460 
.0651 
.0606 
.0682 
.0810 
.0010 
.1008 
.1128 
.1256 
.1305 
.1580 
.1670 
.1800 
.1056 
.2135 
.2346 
.2610 
.2700 
.2066 

Ineh. 

0. 

IniUalload. 

Bested  3  minntea. 
Cracks. 

UltimAiesirangtlL 

.0180 

.0300 

.0886 

1732        TESTS   OF   IRON,    STEEL,    AND   OTHER   MATERIAL8. 

No.  893. 

16-inch  brick  pier. 

Built  of  forty-seven  courses  of  common  brick. 

Total  weight,  2,035  pounds. 

Weight  per  cubic  foot,  123.7  pounds. 

Total  height,  119''. 

Sectional  area,  15''.40xl5".50 =238.70  square  inches. 

Average  thickness  of  joints,  ''.26. 

Gauged  length,  100". 


AppUed  loads. 

In  gaajcad  length. 

Bflouffki. 

Total. 

Pe^•quaro 
inch. 

CompKS- 
Bion. 

Set. 

Pounds. 
23,870 

47.740 
50,675 
71,610 
83,645 
05,480 
107,415 
110,850 
181,285 
148,220 
186,156 
187  080 
178.025 
180,860 
202,885 
214.830 
228,765 
280,200 

Pounds, 
100 
150 
200 
250 
300 
350 
400 
450 
500 
550 

700 
750 
800 
850 
000 
050 
864 

Jneh, 

0. 

.0030 
.0083 
.0188 
.0328 
.0527 
.0764 
.1003 
.1280 
.1538 
.1780 
.2066 
.2828 
.2806 
.3000 
.3380 
.8800 
.4305 

Inch, 
0. 

Initialloftd. 

Craolu  ottftcd  2  inches  fran  upper  ead  of  pbr. 

.0807 

.1728 

Principal  injury  done  the  upper  third  of  the  pier. 


TESTS  OF  IRON,  STEEL,,  AND  OTHER  MATERIALS. 

No.  894. 

16'inch  brick  pier. 

Built  of  forty- seven  courses  of  common  brick. 

Toml  weigbt>  2,043  pounds. 

Weipfht  per  cubic  foot,  120.1  pounds. 

Total  height,  119".98. 

Si'ctional  area,  15".60xl5'^70=244.92  square  incbes. 

Giuiged  length,  100''. 


1733 


Applied  loads. 

In  gauged  length. 

Remarks. 

Total. 

Peraquare 

Compres- 
sion. 

Set. 

Pounds. 

24,402 

36,738 

48.084 

61,230 

73,476 

&\722 

07,068 

110,214 

122,460 

134,706 

146.068 

150,108 

17],  4U 

aS3»fl00 

105.036 

208.182 

220,428 

232.674 

2J4,020 

247,400 

Pounds. 
100 
150 
200 
250 
300 
850 
400 
450 
GOO 
550 
600 
650 
700 
750 
800 
850 
000 
050 
1,000 
1.010 

Inch. 

0. 

.0030 
.0001 
.0222 
.0300 
.0675 
.0782 
.1017 
.1200 
.1581 
.1787 
.2085 
.2364 
.2120 
.8020 

.8610 
.4140 
.4640 

JnOk. 
0. 

Initial  load. 

Cracks  in  courses  2  and  4  inches  from  npper  end. 
Ultimate  strength. 

.0020 

.1760 

The  principal  cracks  at  failure  were  confined  to  the  middle  part  and 
upper  tbird  of  tbe  pier. 


1734        T£STS    OF   IRON,    8T££L^    AND   OTHER  ^AT£RIAL& 

Ko.  895. 
Id-inchj  hoUoWy  brick  pier. 

Bailt  of  twenty  eight  courses  of  common  brick. 

Total  weight,  875  pounds. 

Weight  per  cubic  foot,  124.3  pounds. 

Total  height,  72''.68. 

Oross-sectiou  dimensions 15''.45x  15'^45=238. 70  square  inche& 

Core 8''.3  x  8^6  =  71.38        Do. 

Sectional  area 167.32        Do. 

Gauged  length,  W. 


Applied  loadii. 


Founds. 

16,732 

2S.098 

33, 4M 

41,839 

50.  IW 

59,562 

66,928 

75.294 

RStOOD 

92,026 

100,392 

108,758 

117,124 

125,490 

13:1,836 

142.222 

150.588 

158k9:»4 

lin.SM 

175.680 

184. 052 

192.418 

200.784 

209,150 

217, 516 

225.882 
234.248 
242,614 
250.980 
259,346 
270,100 


100 
IJO 
200 
250  i 
300  I 
350  I 


450 
500 

5S0 
600 
650 
7U0 


In  SMiged  leDgih. 


I 


809  I 
8J0  ' 
900  I 
050    I 

1.000 

1.0  0 

1,1011 

1.150 

1.200 

1,250 

1.300 

1.350 
1.400 
1.450 
1,500 
1,550 
1.614 


Compres- 
simi. 

Soi. 

Inch. 
0. 
.0023 

Jtuk. 
0. 

.oora 

.0113 

............ 

.0164 

.0218 

.0281 

.034t 

.0418 
.0498 

.0209 

.0568 

0648 

.0729 
.0837 

.0402 

.0900 

.0091 

.  1110 

1200 

.1290 
.1429 

.0790 

.1508 

.1604 

1697 

1830 

(.1950 
{.2013 

.2096 

f 

i 

.2219 

.2338 

.2546 

.2863 

IniUal 


Cncks  in  middle  < 


Suetained  preeenre  one 
mean  time  falllnje  to  191 
craued  to  217,516 
foood  ".2013. 


UltiBAte 


hour;  tbelMd  in  tke 


ITSSTS-OF   IRON,    STKKL,    AND   OTHER   MATERIALS.        1735 

No.  890. 

IQ'inch  hoUaWj  briekj  pier. 

Bailt  of  twenty-eight  courses  of  commou  brick. 

Total  weight,  870  pounds. 

Weight  per  cubic  foot,  125.0  pounds. 

Total  height,  72".e8. 

Cross-section  dimensions 15'\45x  15^^50=230. 48  square  inches. 

Core 8''.7  x  8".G  =  74.28        Do. 

Sectional  area 104. 00       Do. 

Average  thickness  of  joints,  '^20. 
Gauged  length,  00". 


Applied  loftds. 

In  gauged  longtli. 

Bemarks. 

Totol. 

Per  Mnaro 
inch. 

ComproB- 
sion. 

Set. 

Pmtnd*. 

16,406 

24,680 

32,832 

41,165 

49,398 

57.631 

65,864 

74,097 

82.330 

90,563 

98,796 

107, 029 

115,262 

123,495 

131,728 

139,961 

148.194 

156,427 

164,660 

172,803 

181, 126 

189,350 

197,662 

205.825 

214,058 

222,291 

230,624 

238,757 

240,990 

255,223 

260,200 

100 

150 

100 

250 

300 

350 

400 

450 

500 

550 

GOO 

050 

700 

750 

800 

850 

900 

050 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1.400 

1.450 

1,500 

ilsso 

1.580 

Inch. 
0. 

.0021 
.0018 
.0083 
.0124 
.0172 
.0221 
.0281 
.0338 
.0414 
.0480 
.0545 
.0643 
.0742 
.0815 
.0897 
.1000 
.1084 
.1193 
•      .1335 
.1419 
.1488 
.1603 
.1758 
.1876 
.2030 
.2172 
.2315 
.2480 
.2650 

Inch, 
0. 

Initial  load. 

Craoks  in  middle  oonnea. 

UlUmatestrangth. 

.0148 

.0334 

.0710 

Opened  longitudinal  seams. 
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No.  897. 

Id-inchj  hollow  J  brick  pier. 

Biiilr  of  forty-seven  coarses  of  cominou  brick. 
Total  weight,  1,42G  pounds. 
Weight  per  cubic  foot,  123.4  ponods. 
Total  height,  119''.25. 

Cross  section  dimensions 15^^40xl5'^40=237. 10  bqoare  inches. 

Core 8''.40x  8".40=  69.72        Do. 

Sectional  area 167.44        Do. 

Average  thickness  of  joints,  '^27. 
Gauged  length,  10(y^ 


Applied  iMMla. 

In  gaoKed  lenj^h. 

ToUl. 

PerMiiiare 

Com- 
prM«ion. 

Set. 

BflOlMks. 

Poundt. 
25.116 
33.486 
41,860 
50,238 
58  604 

Pound*. 
150 
200 
350 
300 

•ISO 

Inch. 

0. 

.0038 
.0088 
.01^ 
.0347 
.0510 
.0670 
.0915 
.1100 
.1901 

.law 

.1821 
.2157 

.2461 
.2763 
.3008 

.3430 
.3728 
.4200 
.4510 
.4832 
.5288 

Inch. 
0. 

Initial  kMid. 

66.'076    1             400 
75,348    1             430 
83.720                 500 
02,098                 590 
100  464                  600 

.0820 

i  108!836    1             660 
1  117  206                  700 

rA5<M)    ,             750 

1  133,052    1             8U0 

142,324                 850 

1  150  G06    '             MO 

150.068 
167,440 
175,812 
184,  W4 
102,556 
200,028 
212.100 

050 
1.000 
1,050 
1.100 
1,150 
1,200 
1,267 

.2046 

^ 

Ullimntostnaigtli. 
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No.  898. 

IG-inchj  hollow  J  brick  pier, 

Bailt  of  forty-seven  courses  of  corotnon  brick. 
Total  weight,  1,443  ponnds. 
Weight  i>er  cubic  toot,  128.9  pounds. 
Total  height,  118".5C. 

Cross-section  dimensions 15''.49x  15''.45=237. 93  square  inches. 

Core 8''.60x  8".60=  74.82        Do. 


Sectional  area 

Average  thickness  of  joints,  ".21. 
Gauged  length,  100'^ 


163. 11        Do. 


Applied  loads. 

In  gaaged  length. 

s 

Total. 

Per  Shuare 
inch. 

Pounds. 
UO 
200 
250 

Compres- 
sion. 

Inch. 
0. 
.0031 

.fUl«0 

Set. 

Inch. 
0. 

Pounds. 
24,467 
32,C22 
40,777 
48.933 
57,088 
66^244 
73,380 
81,555 
8»,910 
07,866 
106,021 
114, 177 
122,332 
130.488 

138.643 
146.790 
154, 954 
163,110 
171,260 
170,421 
187,576 
103,733 
202,000 

Initial  load. 

Cracks  opened  one  quarter  length  of  pier  from 
the  bottom. 

(Rested  10  minutes.) 
Ultimate  strength. 

300              .0120 

350 
400 
450 
500 
550 
600 
630 
700 
750 
800 

800 
000 
050 
1.000 
1,060 
1,100 
1.150 
1,200 
1.238 

.0200 
.0519 
.0763 
.1035 
.1340 

.i:)eo 

.1010 
.2230 

.2968 
.2800 

.3230 
.3660 
.3892 
.4300 
.4780 
.5065 
.5400 
.5845 

.0738 

Principal  lines  of  failure  were  confined  to  the  lower  half  of  the  pier. 
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No.  81M). 

12-tnc^  brick  pier. 

Built  of  ilt'ty-six  courses  of  couiinou   brick  aud  two  bond  stones  of 
Nortli  Uiver  bluo-stoue  3  iiiclics  tbick,  i>liU!ed  4  feet  apart  in  the  pier. 
Total  weight,  1,4(34  pounds. 
Weijj^bt  per  cubic  foot,  122.3  pounds. 
Totjil  height,  150".5. 

SectioHul  area,  U".GO  x  11".G0  =  134.5G  square  inches. 
Avenige  thiinness  of  joints,  ".28. 


Applii'd  loadii. 

In  gau{;cd  length. 

Bemarka. 

Total. 

1*<T  square 
iucb. 

I'oundt. 
150 
200 

:m 

400 

500 

600 

700 

800 

000 

1.000 

1,100 

1,200 

1,300 

1,400 

1,500 
1,600 
1,622 

Coinprea- 
Hiou. 

Set. 

•^0,  Mi 
26,lt.i 
40. 368 
M,  >.24 
07. 260 
80,  7:io 
iM  Itrj 

Inch. 

0. 
.0025 
.0087 
.0189 
.0329 
.0608 
.0'K2 
.0030 
.12C0 
.  1495 
.1858 
.2181 
.2630 
.2980 

.3390 
.3840 

Inch. 
0. 

Initial  load. 

.0114 

Fine  cracks  appear  geaeraUy  diatribatc^d  aloac 
height  of  the  pier. 

107,648 

ILM,  101 

l.H.SCO 
H8  Old 

.0860 

;  lot  472 

174  928 

U8  :i84 

'"Ol  840 

•>I5  206 

One  bond  stone  cracka. 

'  217i200 

Ultimate  strength. 
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No.  900. 

12'inch  brick  pier. 

Bailt  of  fifty-six  courses  of  common  brick  aad  two  bond  stOHes  of 
North  River  bluosteue  3  inches  thick,  phiced  4  foot  apart  in  the  pier. 
Total  weight,  1,434  pounds. 
Weight  per  cubic  foot,  125  pounds. 
Total  height,  150".5. 

Sectional  area,  IV'AO  x  ll'^55  ^  13I.G7  square  inches. 
Average  thickness  of  joints,  ".27. 
Gauged  length,  100". 


Id  gangrd  length. 

Bemarks. 

Total. 

Pound*. 
19.751 
26^334 
39,901 
52.608 
65,835 
79,002 
92,169 
105.336 
118,503 

131.670 
144.837 
158.004 
171.171 
184,338 
185.000 
193,300 

Per  sqaare 

Compres- 
siuu. 

Inch. 
0. 

.0325 
.0101 
.0235 

.om 

.0685 
.0978 
.1290 
.1575 

.1025 
.2270 
.2640 
.3040 
.3479 

Set 

Jneh. 
0. 

Pound*. 
]50 
200 
300 
400 
500 
600 
700 
800 
900 

1,000 
1.100 
1.200 
1.300 
1.400 
1,405 
1.468 

Initial  load. 

• 

CraokB  in  aeoond,  third,  and  fifth  coarses  from 
top  end. 

Cracks  opened  at  bottom  end. 

Crack  in  one  bond  stone. 
Ultimate  strength. 

.0230 

.12^8 

.2480 
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^O.  901. 
S4fich  grouted  brick  pier, 

Bailt  of  twenty-one  courses  of  common  brick  in  neat  cement  grout 

Total  weight,  203  pounds. 

Weight  ])er  cubic  foot,  117.1  pounds. 

Total  height,  48''. 

Sectional  area,  7".9  x  7".9  =  62.41  square  inches. 

Cracks  o[)ened  at  40,000  pounds  compression. 

Ultimate  strength,  72,300  pounds  =  1,158  pounds  per  sqnare  inch. 

No.  902.* 
S'inch  grouted  brick  pier. 

Built  of  twenty-one  courses  of  face  brick  in  neat  cement  groat 
Total  weight,  217  pounds. 
Weight  per  cubic  foot,  124  pounds. 
Total  height,  47J". 

Sectional  area,««".00  x  8".00  =  04.00  square  inches. 
Ultimate  strength,  105,800  pounds  =  1,654  pounds  per  square  inch. 
• 

No.  903. 

12-tnoA,  JiolloWj  brick  pier. 

Built  of  thirty-three  courses  of  face  brick  laid  without  mortar. 

Total  weight,  610  pounds. 

Weight  per  cubic  foot,  124.5  pounds. 

Total  height,  73'M. 

Cross-section  dimensions 11".55  x  11".55=:133. 40  square  inches. 

Core 4".2    x    4".2   =   17.64        Do. 


Sectional  area 115.  76        Do. 

Ultimate  strength,  60,800  pounds  =  525  pounds  per  square  inch. 

Cracks  were  opened,  under  a  load  of  5,000  pounds,  through  the  middle 
of  the  bricks,  opposite  the  end  joints  of  the  adjacent  courses,  in  a  man- 
ner similar  to  the  fractures  of  piers  laid  in  mortar. 

The  cracks  rapidly  increased  with  the  loads,  while  the  coatact  sur- 
faces between  the  bricks  .increased. 

Under  the  maximum  load  there  were  numerous  fractures  throughout 
the  pier,  and  partial  crushing  and  flaking  of  the  individual  "bricks. 
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Aualyses,  chemical : 

Cartridge  metal 4 

Coal  gas 4-^ 

Steel,  gun 5 

Water  from  Sandy  Hook 4 

Axle,  muok-bar  railway 1619 

Details  of  te8t« 1622 

Tabulation 1632 

Brickpiera 1689 

Common  brick  piers,  8  inches  square — 

23  inches  high 1707 

48iDcheshigh 1708 

48  inches  high  (groated) 1740 

74  inches  high 1710 

96  inches  high 1713 

97  inches  high 1712 

121  inches  high 1714 

Common  brick  piers,  12  inches  square : 

23  inches  high 1716 

23  inches  high  (hollow  center) 1724 

25  inches  high  (hollow  center) 1724 

48  inches  high 1717 

48  inches  high  (hollow  center) 1725 

72  inches  high 1719 

72  inches  high  (hollow  center) 1727 

97  inches  high 1721 

99  inches  high  (hollow  center) 1728 

121  inches  high 1723 

122  inches  high  (hollow  center) 1729 

150  inches  high  (2  bond  stones) 1738 

Common  brick  piers,  16  inches  square : 

73  inches  high 1730 

73  inches  high  (hollow  center) 1734 

119  inches  high 1732 

119  inches  high  (hollow  center) 1736 

Face  brick  piers,  8  inches  square : 

24  inches  high 1694 

48  inches  high 1695 

48  inches  high  (grouted) 1740 

72inches  high 1697 

96  inches  high 1609 

120  inches  high 1700 

Face  brick  piers,  12  inches  square  : 

71  inches  high  (hollow  center) 1704 

72incheshigh 1703 

72  inches  high  (core  of  common  brick) 1702 

73  inches  high  (hollow  center ;  bricks  laid  without  mortar) 17<A) 

Face  brick  piers,  16  inches  square : 

70  inches  high 1705 

71  inches  high  (core  of  common  brick) 1706 

Mortar  used  in  construction  of  piera 1693 

Tabulation 1 1741 

Ca8t*iron  from  4.2  inch  shot 1260 

Cartridge  metal 1754 

1763 
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Oan  specimens— Continaed. 

Jacket  No.    6 

No.    7 

No.    8 

No.    9 

No.  10 

No.  11 

No.  12 

No.  13 

No.  14 

No.  15 

No.  16 

No.  17 

No.  18 

No.  19 

No.  20 

No.  21 

No.  22 

No.2;J 

No.  24 

No.  25 

Obtnrator  stem  No.  1. 
No.  5. 
No.  10. 
No.  15. 
No.  20. 
No.  25. 

Sleeve  No.    1 

No.    5 

No.  10 

No.  15 

No.  16 

No.  20 

No.  21 

No.  25 

TnmDioB  hoop  No.  1 . . 
No.  2.. 
No.  3  .. 
No.  4  .. 
No.  5  .. 
No.  6.. 
No.  7.. 
No.  8.. 
No.  9.. 
No.  10 . . 
No.  11.. 
No.  12.. 
No.  13.. 
No.  14  .. 
No.  15  .. 
No.  16  .. 
No.  17  .. 
No.  18.. 
No.  19  .. 
No.  20  .. 
No.  21  .. 
No.  22.. 
No.  23  .. 
No.  24.. 
No.  25  .. 

Tube  No.  1 

No.  2 

No.  3 

No.  4 

No.  5 

No.  6 

No.  7 

No.  8 

No.  9 


216 
219 
228 
240 
249 
252 
258 
261 
264 
267 
270 
273 
279 
285 
268 
291 
303 
306 
309 

.  312 
507 
508 
509 
510 
511 

.  512 
495 
496 
497 
498 
499 
Ml 
502 
£03 
317 
323 
329 
332 
335 
338 
341 
347 
350 
353 
356 


374 

380 

383 

392 

395 

401 

407 

410 

413 

419 

13 

26 

31 

44 

49 

54 

59 

64 
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Gun  apecimenB^Cpntinoed. 

TubeNo.  10 74 

No.  11 7^ 

No.  12 84 

No.  13 » 

No.  14 99 

No.  15 10» 

No.  16 114 

No.  17 127 

No.  18 132 

No.  19 137 

No.  20 142 

No.  21 147 

No.  22 132 

No.  23 l&t 

No.  24 l€r 

No.  25 • 1«2 

TabnlatioDs : 

Base  rings ^ 582 

Breechblocks 521 

Jackets 516 

Obtarator  stems 52J 

Sleeves 522 

Trunnion  boons 519 

Tubes 513 

5-inch  steel  B.  L.  rifle  No.  1 525 

Base  ring 54^ 

Breech  block 547 

Jacket i ^< 

Obtarator  stem 553- 

Sleeve 551 

Trunnion  hoop 543 

Tube 527 

Tabulation 554 

8-inch  steel  B.  L.  rifle  No.  1 555 

Coupling  piu 507 

Trunnion  hoop 5*7 

Tube 057 

Tube  after  retreatment 575 

Tabulation 5» 

6-inch  steel  B.  L.  rifle.    Experimental  section: 

Hoop  Bx  after  unhooping 943 

Hoop  Ex 947 

Trunnion  hoop 953 

8-inoh  converted  rifles 601 

TubeNo.    7 603 

No.    8 641 

No.    9 627 

No.  12 Gsed 

No.  13 634 

No.  15 640 

.    No.  15y  experimental  section,  rejected  tube 937 

No.  16 653 

No.  18 667 

No.  19 691 

No.  23....; 709 

No.  26... 711 

No.  27 795 

No.  32 741 

No.  35 756 

No.  36 762 

No.  37 772 

No.  38 7^4 

No.  39 790 

No.  40 HJO 

No.  41 : eCJ6 

No.  42 82* 

No.  43 e2rt 

No.  44 8:?4 
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Pagau 
Qun  specimens — Continued. 

Tube  No.  45 #. 850 

No.  46 856 

No.  47 871 

No.  48 877 

No.  49 900 

No.  50 910 

Tabalation 929 

lO-inchB.  L.  rifle  No.  1 971 

Hoop  A4 10;tf} 

Aft 1025 

B, 1027 

B, 1033 

B4 1035 

B., 1037 

B« 1039 

Bt 1041 

Ci 1043 

Ci 1047 

C3 1049 

Cft 1051 

Ce 1059 

Ct 1065 

€\ 1071 

HoopDi 1077 

Jacket 993 

Trunnion  hoop • 1015 

Tobe,  Whitworth  steel 973 

Tabulation 1078 

10-iuch  wire-woand  rifle : 

HoopRi 1093 

Sleeve 1089 

Tnbe,  Whitworth  steel 1083 

Bulging  tests 1088 

Tension  tests  of  upset  specimens.  • 1086 

12-inch  cast-iron  rifle,  hooped  and  tabed  with  steel 1007 

Hoop  All 1099 

Experimental  section 1103 

Cast-iron  body 1105 

Hoop  Ax,  af  ter  nnhoopiug 1119 

HoopBx,  after  unhooping 1123 

Tube  afternnhooplng , 1127 

Tabulation : ! 1138 

12-inch  cast-iron  rifle,  lined  with  wire- wrapped  steel  tuba 1141 

Cast-Iron  body,  initial  tension  rings 1143 

12-inch  cast-iron  M.  L.  rifled  mortar 1163 

Hoop  As,  afternnhooplng 1165 

Initial  tension  ring,  cast-iron 1258 

Private  tests 1761 

Biveted  Joints,  single  butt: 

Description 1263 

Details  of  Joints,  ^inch  steel  plate — 

ii-inch  iron  rivets,  |-inch  drilled  holes— 

If-inch  pitch,  200°  temperature 1269 

l|-inch  pitch,  300"  temperature 1273 

2-inoh  pitch  ../ 1277 

2-inch  pitch,  350^  temperature 1279 

i}-inch  iron  rivets,  f-inch  drilled  hole»~ 

IJ-inch  pitch 1281 

l|-inch  pitch,  250<^  temperature 1283 

2-inch  pitch 1285 

2-inch  pitch,  300^  temperature 1287 

2i-inch  pitch 1291 

2i-inch  pitch,  400°  temperature 1289 

2i.inch  pitch 1293 

2}-inch  pitch,  500^  temperature 1295 

2}-inch  pitch 1299 

2{-inch  pitch,  350°  temperature 1297 
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Riveted  Joints,  single  butt — Continued. 

Details  of  joints,  f-inch  steelplat^) — Continued, 
li^-inch  iron  rivets,  l^-inch  drilled  holes — 

2i-inch  pitch 1457 

2i-incb  pitch 1461 

2|-inch  pitch 1465 

2HDch  pitch 1469 

2f  inch  pitch 1473 

*i^inch  pitch 1479 

2f-inch  pitch,  steel  rivets 1477 

!i2|-inch  pitch,  steel  civets 1481 

li^-inch  iron  rivets,  l^-inch  drilled  holes — 

2i-inch  pitch 1485 

2|-inch  pitch 1489 

dfinch  pitch 1493 

2|-inch  pitch 1497 

2|-inch  pitch 1501 

2|-iuch  pitch 1505 

S-inch  pitch 1509 

3i-inch  pitch 1513 

3i-inch  pitch 1519 

:4-iach  pitch,  iteel  rivets 1517 

3|-inch  pitch,  steel  rivets 1521 

Drawings  showing  location  of  test  strips  and  plates  in  original  sheets  ..  1560 
Tabulations: 

Compression   on   bearing  surface  of  rivets  and  excess  in  tensile 

strength  of  net  section  of  plate 1558 

Differences  between  efficiencies  and  ratios  of  net  to  gross  areas 1556 

Efficiencies  of  joints 1554 

Excess  in  strength  of  net  section  of  joint  over  test  strip 1557 

General 1526 

Shot  lines 1752 

Steel  boiler  plate 1743 

Steel  castings,  runners  of... 1753 

Temperature  series,  steel  bars 1633 

Compression  tests 1636 

Tension  tests 1644 

Tabulation 1653 

Whitworth  steel  cylinder  after  exposure  to  high  furnace  heat 1192 

Steel,  .15  inch  square,  tinned 1205 

Bioken  while  winding  cylinder 1239 

From  experimental  cast-iron  wire-wound  cylinder  after  soldering 

and  dismantling 1236 

Ingot  No.  l,lotNo.3 1207 

Twenty  selected  billets 1211 

Slightly  annealed  after  fifth  draught 1231 

After  treatment  by  heating  and  cooling 1239 

Round  steel,  foreign 1242 

Tabulation 1240 

Wire- wound  cylinder,  cast-iron,  experimental 1244 

Diameters : 

Bore  of  cylinder  at  different  temperatures 1245 

After  winding  and  soldering  and  dismantling 1245 

During  progress  of  winding 1247 

Exterior  diameters 1247 

Surface  diameters 1248 

Length  of  cylinder  before  and  after  winding 1251 

Specimens  from  cylinder  after  dismantling 1252 

Wrought-iron  bars,  retests : 

Modulus  of  elasticity  after  resting  and  annealing 1654 

H.  Ex.  31 112 


